University of Memphis

University of Memphis Digital Commons
Electronic Theses and Dissertations
2021

IDENTIFYING STUDENT, INSTITUTIONAL, AND ECONOMIC
FACTORS ASSOCIATED WITH INCREASING TUITION REVENUE
THROUGH TUITION DISCOUNTING AT PUBLIC INSTITUTIONS
Bridgette Decent

Follow this and additional works at: https://digitalcommons.memphis.edu/etd

Recommended Citation
Decent, Bridgette, "IDENTIFYING STUDENT, INSTITUTIONAL, AND ECONOMIC FACTORS ASSOCIATED
WITH INCREASING TUITION REVENUE THROUGH TUITION DISCOUNTING AT PUBLIC INSTITUTIONS"
(2021). Electronic Theses and Dissertations. 2511.
https://digitalcommons.memphis.edu/etd/2511

This Dissertation is brought to you for free and open access by University of Memphis Digital Commons. It has
been accepted for inclusion in Electronic Theses and Dissertations by an authorized administrator of University of
Memphis Digital Commons. For more information, please contact khggerty@memphis.edu.

IDENTIFYING STUDENT, INSTITUTIONAL, AND ECONOMIC FACTORS ASSOCIATED
WITH INCREASING TUITION REVENUE THROUGH TUITION DISCOUNTING AT
PUBLIC INSTITUTIONS

by
Bridgette Decent

A Dissertation Submitted in Partial Fulfillment of the
Requirements for the Degree of
Doctor of Education

Major: Higher and Adult Education

The University of Memphis
May 2021

Acknowledgements

Many people deserve heartfelt thanks for supporting me on this endeavor. I thank my
committee members for their input, guidance, and encouragement during the dissertation
process. I am very grateful to my committee chair, Dr. Eric Platt, who pushed me over the finish
line when I most needed it. In addition, I would like to acknowledge Dr. Gary Donhardt, for
inspiring me to begin my Doctoral education, and for demonstrating the importance of robust
research in higher education administration. I would like to acknowledge my co-workers, family,
and friends, who provided listening ears, shoulders on which to lean, and encouraging words.
Finally, my daughter and mother deserve a special level of thanks for which there are no
adequate words. For always picking up the slack to give me time to research and write, for
believing in me when I didn’t believe in myself, and for making me want to be a better version of
myself, thank you. I could not have done this without you.

ii

Abstract
Decent, Bridgette Ed.D. The University of Memphis. May 2021. Identifying Student,
Institutional, and Economic Factors Associated with Increasing Tuition Revenue Through
Tuition Discounting at Public Institutions. Major Professor: Eric Platt.

Tuition discounting has long been an important component of revenue management at
private institutions and has been steadily growing in prevalence in public institutions. The
fundamental assumption of tuition discounting is that student enrollment behavior can be
influenced by strategic optimization of student aid and tuition price. However, a literature review
reveals the inherent tensions between relevant economic theories describing human behavior at
the aggregate level, and student choice theories detailing the complex individual factors that
combine to form a student enrollment decision.
This three-part quantitative study evaluates trends in institutional tuition discount rates
for first-time freshmen at public, four-year, not-for-profit institutions, identifies determinants of
net tuition revenue, and evaluates whether there were significant differences in these
determinants for institutions that successfully increased net revenue through tuition discounts.
This study uses existing, post-secondary data from the Integrated Postsecondary Education
System and other public data sources, focusing on a period of six years from academic year
2012-2013 to 2017-2018, with a sample of 446 institutions. The results show that median tuition
discounts for first time freshmen increased from 20% to 23% during the timeframe of the study.
Next, partial least squares regression analysis identify five key factors of net tuition revenue, and
the student, institutional and economic variables that loaded onto those factors. Finally, KruskalWallis H Test results indicate statistically significant results in 16 of those variables among
institutions with different levels of net tuition elasticity. When results were significant, a posthoc test of significance analyzed the mean ranks of institutions with different levels of net tuition
iii

elasticity. Institutions with fewer low-income students, higher ACT scores, better US News
Rankings, higher state appropriations, higher freshmen and overall enrollment, higher
nonresident enrollment, higher prices, and land-grant status were better able to leverage net
tuition revenue through tuition discounting. There were no significant differences in elasticity
groups for variables related to aid, including the unfunded tuition discount rate. The study
concludes that there are significant implications for institutions in the formation of tuition
discounting strategies.
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CHAPTER 1-INTRODUCTION
A quick perusal of popular media sources reveals the public’s growing concern over
rising college tuition prices and diminishing perceptions of affordability. For instance, an article
in The Wall Street Journal laments, “College continues to get more expensive for students and
for schools that are shelling out grant money to attract students” (Korn, 2017, para.1). In a
seemingly contradictory manner, colleges are increasingly expensive for students and yet they
are providing more financial aid than ever. The strategy behind this high-cost, high-aid pricing
model is what is known as tuition discounting, which aims to capitalize on student
responsiveness to price and financial aid. Hoping to gain an edge on competitors, many
institutions are turning to tuition discounting for enrollment and revenue management, which has
significant implications at both the student and institution levels.
Tuition discounting can best be understood in the context of the rising costs of higher
education. In the last three decades, higher education has increased in price more than almost any
other sector of the economy (Archibald & Feldman, 2012; Blumenstyk, 2015). According to the
College Board, a student attending college in 2019-20 was charged an average of $21,950 in
tuition, fees, room, and board at an in-state public four-year institution (College Board, 2019).
These substantial costs are leading many students to rely on student loans, which is reflected in
increasing student debt; for students who graduated from four-year institutions, average debt
increased from $12,750 in 1996 to $29,650 in 2016 (Gonzalez et al., 2019). The sticker shock of
the pricing in higher education has led to media headlines such as “Price of College Increasing
Almost 8 Times Faster Than Wages” (Maldonado, 2018), and “Why Has the Cost of College
Outpaced Inflation” (Sackstein, 2019).
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Not only has higher education become more expensive overall, but it has impacted the
public four-year sector particularly hard. According to the College Board’s Annual Trends in
College Pricing, tuition rates for public institutions have risen faster for public four-year
institutions, compared to public two-year and private institutions. Inflation-adjusted tuition and
fees are three times higher than they were in 1989 for public four-year institutions, and 2.1 times
higher for private institutions (see Figure 1; College Board, 2019). Stated another way, in 1989 it
cost 5.1 times more to attend a private institution than a public four-year, while in 2019 it cost
only 3.5 times as much. Effectively, the gap between public four-year tuition rates and private
tuition rates is shrinking while prices in both sectors are rising, making it increasingly
challenging for students in the public four-year sector to afford higher education.
Figure 1
Inflation-Adjusted Published Tuition and Fees Relative to 1989-1990
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Notes: Figure 1 shows that public four-year tuition is 3 times as high in 19-20 as it was in 89-90.
Adapted from “Trends in College Pricing,” College Board, 2019, p. 13.
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Perhaps the most significant contribution to rising higher education prices in public
institutions has been the way states have reduced subsidies to higher education in recent decades.
Webber (2016) argues that only 25% of the increase in public higher education tuition can be
attributed to factors such as increasing labor costs, academic competition, and administrative
costs; the remaining 75% is due solely to state disinvestment in higher education. Prior to the
early 2000’s the tuition at public higher education institutions was lower than the actual cost to
educate them, thanks to the significant funding received through state subsidies (Doyle, 2012).
But when the recession hit state budgets in 2008, the result was a substantial decline in the
funding that states allocated for higher education (Doyle, 2012; Katsinas et al., 2016). On
average, the percentage of institutional costs covered by state funding dropped from 64.2% in
2008 to 52.2% in 2013 (Laderman, Weeden, & Carlson, 2019). Delaney and Doyle (2011)
explain that higher education is often the balance wheel of state budgets, and when costs increase
for high-budget items like Medicare, higher education is often the first thing cut. Compounding
the problem, in the same years in which states were cutting state appropriations for higher
education, public institutions saw an 11% increase in enrollment (College Board, 2019a). When
calculated as a per student subsidy, the combined result of decreased appropriations and
increased enrollment is a 23% decline in state and local funding per public college student
(College Board, 2019a).
One of the responses to decreases in state appropriations has been for public institutions
to start behaving more like corporations. In recent decades, many researchers have written about
the commercialization and commodification of higher education, pointing out that rising costs
and declining public funding have forced institutions into mimicking the business practices of
for-profit entities (Bok, 2009; Breneman, 2005). Slaughter and Leslie (2001) use the term
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academic capitalism to explain how academic institutions competing for funds from student
tuition and from outside resources has turned them into state-subsidized entrepreneurs. This
competition has resulted in an arms race between higher education institutions, where schools
focus on students as consumers to enhance rankings and better position themselves in a
competitive landscape (Hazelkorn, 2015). Zemsky et al. (2005) explain that this arms race
increases costs and subsequent prices in higher education. Burd (2020) points out that public
institutions have adopted the enrollment management practices of private institutions by relying
on enrollment management companies like the Educational Advisory Board and Ruffalo Noel
Loevitz, who typically encourage leveraging institutional aid for enrollment. The result has been
a competition for affluent, out-of-state students, and an “ever-expanding arms race” of
scholarships and discounts (Burd, 2020, p. 6). Winston and Zimmerman (2000) conclude that in
this setting of increasing prices and increasing discounts, “no single institution alone can safely
quit the race, even though all institutions, together, would be better off if everyone did” (p. 18).
Tuition Discounting
In this environment of increasing costs, competition, and commodification of higher
education, public institutions are turning to a strategy long employed by private institutions:
tuition discounting through the use of scholarships to attract more students to the institution and
to maximize tuition revenue. Tuition discounting is “the art and science of establishing the net
price of attendance for students at amounts that will maximize tuition revenue while achieving
certain enrollment goals” (Davis, 2003, p. 4). The idea is that in general, for all or part of its
student body, institutions will charge a tuition rate that represents an amount more than the actual
amount that it costs to educate the student. The institution will then return part of that extra
revenue back to a portion of the students in the form of a discount, thereby lowering the net price
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these students actually pay (Archibald & Feldman, 2012). From an institutional perspective, the
utility of tuition discounting is twofold. First, it enables the institution to offer higher discounts
to its most desirable students, thereby shaping the profile of the student body – in other words,
enrollment management. The second driver for tuition discounting concerns revenue
management, or how the institution manipulates tuition monies with respect to its overall
operating budget to increase the available pool of revenue.
The practice of tuition discounting is not new, having first been used as far back as
Harvard in the 1600’s, when the first scholarship was endowed to be “used to aid poor students’
pursuit of education” (Fuller, 2014, p. 45). This type of private, philanthropic support for needbased aid was a prevalent form of tuition assistance until the federal government entered the
financial aid scene in the 1950’s with the College Scholarship Service (CSS), a precursor to the
FAFSA designed to uniformly apply aid to minority and low-income students based on standard
student characteristics (McPherson & Schapiro, 1998). This represented a new idea in student aid
practices, where factors such as academic ability, special talents, and demographics were
considered as part of financial aid, not just need. Still, the federal government’s expanding
interest in access to higher education during the mid-twentieth century focused primarily on need
and resulted in initiatives such as the GI Bill after World War II, the National Defense Education
Act of 1958, the Higher Education Act of 1965 and subsequent reauthorizations, and the Pell
Grant program in the 1970’s (Russo & Coomes, 2000). It was not until the 1970’s to early
1980’s that there was a distinguishable growth in merit-based aid practices. Davis (2003)
explains that after the enrollment surges from the GI Bill initiatives and the Baby Boom
population, there was increasing competition for enrollments. This ushered in a new era of using
aid to promote enrollment, as institutions came to understand that “students' decisions to enroll
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can be influenced as much by their willingness to pay the costs of attendance as by their ability
to do so” (Davis, 2003, p. 5). Thus, merit aid began to be used as an important leveraging tool to
attract the highest achieving students and thereby adding to the creation of a competitive
marketplace in higher education (McPherson & Schapiro, 1998).
Much of the literature on tuition discounting focuses on private institutions, which have a
long history of using the high enrollment, high aid financial model for student pricing (Curs &
Singell, 2010). Martin (2002) explained that tuition discounting occurs in all types of higher
education, but the practice is particularly important in private institutions because of their
reliance on tuition revenue. Public institutions were historically able to count on state subsidies,
and a handful of elite private institutions have substantial endowments, but for the majority of
private institutions, tuition was the main source of revenue. As such, the earliest research on
tuition discounting focused on private institutions, and even current research continues to center
on private institutions (Behaunek, 2015; Breneman et al., 2001; Campbell and Siegel,1967;
Funk, 1972; Lord, 2018; Redd, 2000; Summers, 2004). The continued importance of tuition
discounting at private institutions can be seen in the annual study conducted by NACUBO on
tuition discounting for first time freshmen at private institutions. The most recent report
demonstrates the continued reliance on tuition discounts at private institutions, with first time
freshmen at private institutions in 2019 receiving an average discount of 52.6%, up from 38.9%
in 2006-2007.
In the increasingly competitive environment of higher education, the revenue sources of
public institutions are becoming more similar to their private counterparts, who are heavily
reliant on tuition revenue. Private doctoral institutions have consistently averaged about 55% of
their revenue streams from tuition and fees over the last fifteen years (College Board, 2019). At
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public doctoral institutions, 40% of revenue came from tuition in 2016-17, compared to 25%
fifteen years earlier (College Board, 2019). According to the State Higher Education Executive
Officers association’s annual State Higher Education Finance Report, 28 states used tuition to
generate more than 50 percent of their total educational revenue in the 2017 fiscal year (State
Higher Education Executive Officers Association, 2019).
Similarly, the gap between tuition discount rates at public institutions and discount rates at
private institutions is closing. The National Association of College and University Business
Officers (NACUBO) conducts an annual tuition discounting study, wherein it defines the tuition
discount rate as total institutional grant aid divided by total gross tuition and required fee revenue
(Hubbell & Lapovsky, 2005). According to this definition, the average discount rate at private
institutions was 52.2% in 2018-2019 (NACUBO, 2019). While NACUBO does not include
public institutions in its study and there are no regularly published reports on public tuition
discounts, Davis and Kirshstein (n.d.) calculated that that the tuition discount for public flagship
institutions increased from 22.1% in 2012 to 24.6% in 2016. This is consistent with a report from
the New American Foundation, which analyzed public tuition and aid practices from 2001 to
2017 and determined that the total amount of institutional aid awarded by 338 public institutions
increased from roughly $2 billion in 2001 to $8.6 billion in 2017 (Burd, 2020).
As public institutions are becoming more heavily reliant on tuition revenue and tuition
discounting as a revenue and enrollment management strategy, it is important to note the
potential negative consequences of tuition discounting. In terms of enrollment management, a
primary concern is that tuition discounting leads to perceptions of decreased affordability,
causing many students from low-income or under-represented minority families to choose twoyear community colleges instead of public four-year universities (McPherson & Schapiro, 1998).
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From a revenue management perspective, increases in tuition discounting can have the opposite
impact on institutional revenue at some schools; instead of increasing net tuition revenue after
increasing the discount rate, institutions can experience decreases in net tuition revenue. As far
back as two decades ago, Redd (2000) detailed occurrences of institutions experiencing declines
in net tuition revenue in spite of increases in listed tuition prices. Given the risks associated with
tuition discounting, it is particularly important for public institutions to strategically plan their
tuition discounting policies in order to ensure access for students and fiscal responsibility of
institutions.

Statement of the Problem
Tuition – in terms of price and share of total institutional revenue – has been increasing
steadily at public institutions, and tuition discounting plays an important role in enrollment and
revenue management at public institutions, just as in private institutions. However, there is not
great understanding of how effective the strategy is in the post-2008 recession era for public
institutions where students have different levels of price-sensitivity and where the demand for
tuition is generally more inelastic than in private institutions. Prior research on tuition
discounting in public institutions has been limited, with a handful of studies focused on
individual institutions (Curs & Singell, 2002; DesJardins, 2001), regions (Millea & OrozcoAleman, 2017), and one study that examined public institutions on a national level (Hillman,
2012). Hillman found that tuition discounting was effective for revenue management up to a
certain threshold, after which institutions began to experience diminishing net tuition revenue
(Hillman, 2012). This research based on ten-year-old data needs to be updated and extended, to
determine whether the same relationship between net tuition revenue and discount rates exists
today, and to provide a clearer understanding of the economic, institutional, and student
8

characteristics that are associated with net tuition elasticity, or the way students respond to
changes in net tuition prices. Institution leaders, financial officers, and enrollment managers
cannot assume that tuition discounting will be effective at their particular institution, especially
in light of the changing economic and demographic trends. With the number of high school
graduates projected to decline 9% in the five years after 2026 (Bransberger & Michelau, 2017),
the percentage of minority students expected to increase (Grawe, 2017), and growing economic
disparity in the United States (Telford, 2019), it is clear that institutions cannot rely on past
practices when making decisions on how much institutional aid to offer, and to whom.
Particularly considering overall perceptions of decreased affordability of higher education, it is
critical for institutions to understand how the combination of economic, institutional, and student
characteristics contribute to their net tuition revenue in order to set an effective discount rate for
increasing net tuition revenue. This will be even more true in the post-pandemic era, which is
likely to exacerbate problems with student ability to pay and state subsidies to higher education
institutions (Clemens and Veuger,2020). Findings of the study can help public university leaders
and administrators understand how tuition discounting may or may not have an impact on
students’ enrollment decisions at their individual institutions. This study will also contribute to
the literature by updating current tuition discount rates of public institutions, an update that is
needed given changes in national demographics, state appropriations, and tuition prices over the
last decade.
Purpose of the Study
The purpose of this study is to determine the tuition discount rates at public four-year
not-for-profit institutions in the United States, and to identify the economic, student and
institutional characteristics that impact the success of tuition discounting for net tuition revenue.
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The fundamental assumption of tuition discounting is that student enrollment behavior can be
influenced by strategic optimization of student aid and tuition price. However, a literature review
reveals the inherent tensions between relevant economic theories describing human behavior at
the aggregate level, and student choice theories detailing the complex individual factors that
combine to form a student enrollment decision. Thus, it is important to understand how student
and institutional characteristics influence the way an institution’s net tuition revenue responds as
a result to changes in institutional aid amounts. Prior research has predicted net tuition revenue
and the point of diminishing returns for tuition discount rate, controlling for a limited number of
variables such as institution type and student characteristics (Hillman, 2012). This present study
approaches the relationship between tuition discount rate and institutional/student characteristics
in a different way, by examining the factors that help or inhibit the successful use of tuition
discounting as a revenue management strategy. The study identifies the influential factors from
student choice models for predicting net tuition revenue and examines these factors for schools
with relatively elastic tuition rates and increasing net tuition revenue. At these institutions,
tuition discounting can be an effective tool for revenue management.
Specifically, this study will investigate the relationship between unfunded institutional
aid and net tuition revenue at public institutions, and identify student, institutional, and
macroeconomic factors that support or disfavor the use of tuition discounting for revenue
management. The economic concepts of price elasticity of demand and human capital theory
suggest that enrollment decision can be influenced by institutional aid offered, but student choice
literature shows that a broad array of other variables also influence enrollment choice. Perna’s
(2006) combined model of student choice provides a useful structure for identifying a
comprehensive set of variables associated with student choice. Using these student choice
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variables, this study employs existing panel data, descriptive statistical analysis, and correlational
quantitative analysis to study the relationship between net tuition revenue and tuition discount
rates at public, not-for-profit four-year institutions in the United States from the 2012-2013
academic year to the 2017-2018 academic year.
Research Questions
The study’s research questions are:
1. What are the trends in changes in enrollment, tuition discount rate and net tuition revenue at
not-for-profit public higher education institutions enrolling first time freshmen in the U.S. for
the period 2012-2013 to 2017-2018?
2. What is the relationship between tuition discount rate and net tuition revenue at public
universities?
3. What are the student, institutional, and macroeconomic determinants of net tuition revenue
for institutions?
4. How do the student, institutional, and macroeconomic determinants of net tuition revenue
differ between higher education institutions that successfully increased net tuition revenue
through tuition discounts vs those that did not?
Theoretical Framework
The theoretical framework for this study draws from two primary areas of higher
education research: 1) student choice theory, and 2) price elasticity and student price response
theory. First, student choice theory offers a useful lens for understanding the highly complex
interactions between students and their families, institutions, and the general economic
conditions in the college-choice process (Hossler et al., 1999; Kinzie et al., 2004; Perna, 2006).
Second, the economic theories of price elasticity and student price response can help determine
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the impact of tuition levels and financial aid on students’ decisions to attend college through a
cost-benefit analysis (McDonough & Calderone, 2006; McPherson & Schapiro, 1991; St. John,
1990).
Definition of Terms
There are multiple terms that appear frequently in the literature and in this study analysis
that are specific to higher education funding. The following terms are presented for definition
after being used in the general discussion of the research questions or in the study analysis.
First-time Freshman (FTF) - “A student who has no prior postsecondary experience
(except as noted below) attending any institution for the first time at the undergraduate level.
This includes students enrolled in academic or occupational programs. It also includes students
enrolled in the fall term who attended college for the first time in the prior summer term, and
students who entered with advanced standing (college credits or recognized postsecondary
credential earned before graduation from high school)” (NCES, 2019).
Full-Time Equivalent (FTE) – “The full-time equivalent (FTE) of students is a single
value providing a meaningful combination of full-time and part-time students” (NCES, 2019).
Funded Institutional Aid – “Amounts received from institutional resources restricted for
the purpose of scholarships and fellowships, such as scholarships and fellowships funded by gifts
or endowment return restricted for that purpose” (NCES, 2019).
Institutional Revenue – “The inflow of resources or other enhancement of net assets (or
fund balance) of an institution or settlements of its liabilities (or a combination of both) from
delivering or producing goods, rendering services, or other activities that constitute the
institution's ongoing major or central operations. Includes revenues from fees and charges,
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appropriations, auxiliary enterprises, and contributions and other nonexchange transactions”
(NCES, 2019).
Net Price - The Higher Education Act of 1965 defines institutional net price as “the
average yearly price actually charged to first-time, full-time undergraduate students receiving
student aid at an institution of higher education after deducting such aid” (NCES, 2019).
Net Tuition Elasticity – A ratio of the percent change in change in enrollment to the
percent change in net tuition price. This is the price elasticity of tuition after factoring in the
tuition discount. Absolute values of less than one indicates inelastic demand for tuition, meaning
the change in tuition discount did not impact enrollment. On the other hand, absolute values of
greater than one point to an elastic demand for tuition, meaning changes in tuition discount had
an impact on enrollment.
Net Tuition Revenue (NTR)- Gross tuition and fee revenue less institutional
expenditures on scholarships and grants (Hillman, 2012).
Price Elasticity - Price elasticity is the percent change in the quantity of a good
purchased divided by the percent change in the price of that same good. Absolute values of less
than one indicates inelastic demand for the price, meaning that changing the price will have
limited effect on the quantity purchased. On the other hand, absolute values greater than one
indicate an elastic demand for the price. Typically, manipulation of price in order to increase
quantity purchased requires an elastic demand for the price (DesJardins & Bell, 2006).
Tuition Discount Rate – In this study, tuition discount rate is defined as unfunded
institutional aid divided by gross tuition and mandatory fees. This definition most clearly reflects
the opportunity costs of increased tuition discount rates, since the available amount of
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institutional spending is reduced by the amount spend on unfunded institutional aid (Allan, 1999;
Breneman, 1994; Martin, 2004).
Tuition and Fees – “The amount of tuition and required fees covering a full academic
year most frequently charged to students. These values represent what a typical student would be
charged and may not be the same for all students at an institution. If tuition is charged on a percredit-hour basis, the average full-time credit hour load for an entire academic year is used to
estimate average tuition. Required fees include all fixed sum charges that are required of such a
large proportion of all students that the student who does not pay the charges is an exception”
(NCES, 2019).
Unfunded Institutional Aid – “Institutional grants to students that are funded from
resources that are not restricted to any particular purpose” (NCES, 2019)

Summary
Increasing costs and decreasing state appropriations are driving public institutions to
mimic the tuition leveraging practices of their private counterparts. However, since most
research about tuition discounting covers the practice at private institutions, there is very little
understanding in how effective the practice of discounting is among different types of public
institutions serving populations of students with different characteristics. This study explores the
practice of tuition discounting in public institutions within the last decade, identifying the
circumstances that favor or disfavor tuition discounting for revenue management. Previous
research indicated that tuition discounting at public institutions overall had a point of
diminishing returns at 13 percent (Hillman, 2012). However, given the risks to both students and
institutions, it is important for university leaders to have a clearer understanding of how
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successful tuition discounting for revenue management varies according to economic and state
policy conditions, institution type, and student body characteristics. This study provides insight
into the economic, institutional, and student characteristics that are necessary for increasing net
tuition revenue through tuition discounting. This will benefit higher education professionals,
particularly those in admissions and financial offices who are charged with leveraging merit and
need based aid to increase enrollment and revenue. The information garnered from this study
should assist in the development of effective tuition discounting policies at public institutions.
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CHAPTER 2 - LITERATURE REVIEW
The aim of this literature review is to investigate the theory and practice of tuition
discounting, beginning with an exploration of student choice theory, which is the driving
philosophy behind tuition discounting. Then the review will move to the major economic
theories underpinning tuition discounting: price elasticity of demand and student price response.
Next, the review will continue with an overview of the existing research on tuition discounting,
and demonstrate that while there is ample evidence in support of tuition discounting at private
institutions, there is a dearth of research regarding recent trends in public institution tuition
discounting, particularly when it comes to comparing the efficacy among individual institutions
with different student characteristics. The body of research on tuition discounting would benefit
from an identification of the factors that predict the success or failure of tuition discounting
strategies at public institutions, particularly with respect to revenue management.
Student Choice Theory
Tuition discounting is predicated on the notion that institutions can influence student
matriculation by manipulating institutional price and student aid. Therefore, it is important for
higher education leaders to understand the decision-making process of students as they determine
whether to attend a higher education institution, and which institution they attend, in order to
develop institutional policies and strategies that will enhance institutional enrollment and help to
meet net revenue goals. Student choice is a highly complex notion that has been studied in-depth
for many decades (Chapman, 1981; Hossler & Gallagher, 1987; Hossler et al., 1999; Kinzie et
al., 2007). There are three generally accepted theoretical models for viewing student choice: an
economic model grounded in human capital theory (Paulsen, 2001; Paulsen & Toutkoushian,
2008; Zhang & Thomas, 2005), a sociological model based on status attainment (Hearn, 1991;
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Hossler et al., 1989), and psychological models, which are sometimes referred to as a combined
models because they incorporate the rational components of the economic models and the
demographic elements of the sociological models (Hossler et al., 1999; Perna, 2006; Vrontis et
al., 2007). Within these frames, student choice research also has investigated the stages of
student choice, characterizing it as a linear, multi-stage process (Chapman, 1981; Hossler &
Gallagher, 1987; Jackson, 1982; Litten,1982). Importantly, research has shown that financial
considerations play a key role in each of the stages of student choice, appearing prominently in
each of the social, economic, and psychological frameworks (Paulsen, 1990; Paulsen & St. John,
2002). Thus, envisioning student choice as a multi-stage process informed by sociological,
economic, and psychological considerations will lead to identification of the factors that either
contribute to or detract from the effectiveness of tuition discounting as an enrollment and
revenue management strategy. These factors can then be analyzed so that institutions can design
tuition discounting strategies for their desired outcomes.
The Multi-Stage Models of Student Choice
Student college choice research often references a multi-stage process to explain the
decision-making process of students as they determine whether to embark upon higher
education, how much higher education to obtain, and where to obtain it (Chapman, 1981;
Hossler & Gallagher, 1987; Jackson, 1982; Litten 1982). Jackson’s (1982) three-stage model
consists firstly of student preference as defined by the student’s academic achievement and
social/familial context, secondly of forming a choice set by excluding institutions that do not fit
resources such as financial, location, or academic quality, and thirdly of final choice, allowing
for non-rational influences. Similarly, Hanson and Litten (1982) also propose a three-stage
model of student choice, beginning with the decision to pursue higher education, moving to
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investigating and narrowing college choices, and ending with applying and enrolling. Hanson
and Litten describe the variables affecting college choice as race and family culture, high school
quality and demographics, parent involvement, self-image and personality, general economic
conditions, financial aid options, and institutional characteristics such as recruitment activities,
location, and size and programs available.
The most widely accepted process model for student choice as developed by Hossler and
Gallagher (1987), who synthesized the earlier models into a simplified model of student choice
comprised of the three stages of predisposition, search, and choice. In the predisposition stage,
the student decides whether or not to pursue higher education. Aspirations for college attendance
are based on a culmination of student experiences beginning as early as elementary school, and
continuing through high school (Hossler, Schmit, & Vesper, 1999). For instance, students may
take college preparatory courses in high school, and parents may begin saving for college in
early childhood. In the search state, the student gathers information and research specific higher
education institutions and selects institutions for application. Information can come from various
sources, including institutions, peers, and parents, and is often focused to those institutions to
whom the student chooses to send standardized test scores, or their choice set (Paulsen, 1990).
This second stage ends when a student applies to one or more institutions in their choice set
(DesJardins et al., 2006). In the final stage of choice, the student’s perceptions of the benefits and
drawbacks of particular institutions lead to a decision on which institution to attend. In the choice
stage, the most salient factors for choice of institution are institutional characteristics and student
aspects such as academic abilities, achievement, cost, financial aid, and funding.
Recenty, Toutkoushian and Paulsen (2016) proposed a college choice model comprised
of five stages: aspiration, search, application, admission, and enrollment. The focus of their
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model was the central role that economic and financial considerations play within each stage,
where “the decisions at each stage involve comparisons of the anticipated costs and benefits” (p.
65). Unlike previous multi-stage models where students and families were the sole actors in the
student choice, Toutkoushian and Paulsen allowed for the role of the institution in the decisionmaking process. By viewing each stage through the lens of supply and demand, they explain that
the student choice process for students is limited by decisions that institutions make, such as the
numbers of students to admit, or the admission requirements (supply). On the opposite side, the
student choice process for institutions (demand) is predicated on whether or not the student
decides to apply.
Economic Approaches to Student Choice
Toutkoushian and Paulsen’s model demonstrates that not only do researchers examine
student choice as a multi-stage process, they also approach student choice from multiple
theoretical frames. One such frame is the economic approach to student choice, where the key
area of consideration is the value of an education at a particular institution for a particular student
(Avery & Hoxby, 2004). Economists use the theory of human capital to explain how individuals
make decisions regarding the amount of education to acquire. Human capital theory stresses the
idea of students as rational beings, who make decisions about their education in ways that will
lead them to become more productive in the workplace, thereby leading to higher salaries
(Paulsen & Toutkoushian, 2008). Human capital theory suggests that students will “make
decisions about college enrollment based on an assessment of the lifetime benefits and costs of
enrollment in ways that maximize their utility” (Perna, 2010, p. 140). In other words, students
will look for the highest quality education they can get for the best value. In the context of tuition
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discounting this is important, as tuition discounts can make it seem as if the student is getting a
better value for their money.
DesJardins and Toutkoushian (2005) detailed the components of human capital theory,
explaining that after students identify the educational opportunities available to them, they weigh
the expected current and future benefits associated with their educational options. They then
determine whether these outweigh the anticipated costs of their choice, forming a cost/benefit
ratio that ultimately forms the foundation for their decision (Shin & Milton, 2006). In this
framework of student choice, whether to attend college and which college to attend is seen as an
evaluation of a return on capital investment (Campbell & Siegel, 1967). Taking the costs and
benefits of higher education into consideration, Paulsen and Toutkoushian (2008) provide the
following equation for student enrollment in higher education (p. 19):

In this equation, the decision to enroll in college is based on whether the earnings
differential between college and high school graduates (E tC - EtH) over a lifetime t is greater than
the direct costs (Ct), plus the indirect costs or foregone earnings (EtH) during college. If students
determine that the present value of these expected benefits from education exceed the present
cost of the education, then they will invest in a university education. On the other hand, students
will be less likely to invest in higher education when the initial cost is too high (Stratton, 2014).
According to DesJardins and Toutkoushian (2005), in the cost/benefit equation, there are
two types of costs that students take into consideration when evaluating their higher education
decisions: direct and indirect costs. Direct costs include out-of-pocket expenses associated with
attending college, such as tuition, fees, room, board, books, healthcare, and transportation costs
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(DesJardins & Toutkoushian, 2005). As part of the cost equation, human capital theorists suggest
that the student factors in financial aid subsidies which will offset the cost of the education, to
arrive at a true out-of-pocket expense total (Paulsen, 2001). Indirect costs are comprised of the
foregone earnings students could have accumulated by entering the workforce with a high school
diploma instead of going to college (Campbell & Siegel, 1967; Paulsen, 2001). Human capital
theory suggests that the lower the net costs to students, the more the enrollment rate will
increase. Indeed, much research has documented the inverse relationship between enrollment
demand and out-of-pocket costs (Jackson & Weathersby, 1975; Leslie & Brinkman, 1987).
On the benefit side of the human capital investment equation are the higher earnings the
student can expect to receive after graduation. Barrow and Rouse (2005) calculated the lifetime
value of a bachelor’s degree at $300,000, after allowing for direct and indirect costs. Other
researchers place the value much higher, around $800,000 over a lifetime (Baum & Ma, 2007).
Pascarella and Terenzini (1991) conclude that higher levels of education lead to higher salaries,
longer career spans, increased career mobility, and a higher quality of life. Averett and Burton
(1996) found that greater expected future earnings differentials between high school and college
graduates were associated with higher enrollment rates over time.
A core component of human capital theory is the notion that human beings are rational
actors using rational information to try to actively maximize their advantage in any situation, or
“utility” (DesJardins & Bell, 2006). In economics, utility maximization happens when consumers
make decisions about the quantity of available goods to consume, taking into consideration their
own limited resources, the price of the goods, and the expected benefit of the goods. While
human capital theory is useful for understanding a student’s decision to enroll in higher
education, layering in the utility maximization framework helps understand the decision-making
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process on where to enroll. Schwartz (2011) explains that students comparatively weigh the costs
of institutions against their perceived benefits, based on issues of personal preferences, income,
tuition, and other costs. Consequently, students from different socio-economic backgrounds are
likely to make different decisions on where to enroll.
DesJardins and Bell (2006) point out that the utility maximization framework is also
useful from the perspective of the institution as the decision-making unit. Institutions must make
decisions about the quality of students to admit, the price-point for tuition, and the amount of
institutional aid to allocate. Their strategies are “designed to enroll a class that will generate
sufficient tuition revenues, achieve a level of diversity in keeping with the IHE’s mission, and
attract students whose academic potential is congruent with faculty expectations” (p. 61). Thus,
like individual students, institutions are also seeking to maximize their well-being through utility
functions that complement the mission and goals of the institution. In terms of tuition
discounting, utility maximization suggests that institutions will seek to maximize revenue by
exploiting differences in elasticity between different types of students (Epple et al., 2002; Kolpin
& Stater, 2013; Rothschild & White, 1995).
Many quantitative studies have used a human capital investment model to examine
student choice in higher education (Avery & Hoxby, 2004; Ellwood et al., 2000; Long, 2004;
Manski & Wise, 1983). These studies sometimes center on the first stage of the student choice
process in which students are making the decision on whether or not to matriculate into higher
education. Other studies using the human capital investment model of student choice that focus
on the second and third stages where students are searching and making a final college selection,
tend to explore the impact of financial variables such as family income, tuition amounts, and
financial aid awards, on enrollment (Terenzini et al., 2001).
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It is important for institutions seeking to increase enrollment through a tuition
discounting strategy to understand the tenets of human capital theory. Policies that are meant to
attract students by offsetting the out-of-pocket or direct costs of students should be designed so
that the subsidy is significant enough to make college seem profitable to the student in the costbenefit equation. Human capital theory is appealing to institutions that are looking at tuition
discounting as a strategy for enrollment and revenue management, because it frames student
choice as a mathematical formula where if the student is provided enough aid, they will make the
decision to enroll. However human beings do not make decisions based on purely rational
economic reasons, and thus the sociological approaches to student choice must be considered as
well.
Sociological Approaches to Student Choice
Unlike the economic approaches to student choice where students are viewed as rational
beings in control of their college attainment decisions, sociological perspectives portray students
as constrained by their position in society, based on their demographic and sociological
characteristics (Hossler et al., 1999). Sociological perspectives of student choice are rooted in
status attainment models of the 1960’s, such as Sewell’s Wisconsin Status model which explored
the effects of social and economic origins and social psychological factors on educational and
occupational aspirations and achievements of male high school seniors, and the perpetuation of
social stratification (Sewell et al., 1969). This early research focused on how parental class
advantages are transferred to children through better educational access, resulting in higher
grades earned and degrees conferred, and emphasized issues of access.
An important concept in sociological models of student choice is that student choice is a
derivative of student habitus. St John et al. (2001) explain that student choice cannot be
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separated from the student’s situated context of their home and family environment, or their
habitus. Paulsen (2001) defines habitus as “The enduring, internal system of attitudes, beliefs,
actions and fundamental values, acquired from the immediate family, school, and community
environments of the student” (p. 75). McDonough (1997) used the idea of habitus to construct a
theoretical model of student choice based on cultural capital and social capital. Cultural capital
describes the attributes inherited from a parent or guardian that shape a student’s interaction with
dominant social norms. Similarly, social capital explains how academically prepared students
from well-funded schools typically have the support of significant others such as parents,
teachers, and peers, and will in turn aspire to higher education and greater occupational
attainments (Hossler et al., 1999).
The sociological perspective of student choice is often focused on the predisposition
stage of the college choice process, emphasizing the role of student and family socioeconomic
status, peers, high school environment, and societal structures on the decision to enroll in college
(Hossler et al., 1999; Terenzini et al., 2001). Other research explores how these sociological
factors contribute to the second and third phases of student choice in higher education, where the
student narrows options and then finally decides which institution to attend. In these studies,
important factors for student choice include gender (Drewes & Michael, 2006), race (Hu &
Hossler, 2000), socioeconomic status (Callender & Jackson, 2008; Miller, 1997), family
background, (Cho et al., 2008; Hearn, 1988), academic preparation (Curs & Singell, 2010), and
high school environment (McDonough, 1997).
Combined Models of Student Choice
In the combined models on student choice, researchers retain the sociological
perspective of the social attainment models, while keeping the rational decision-making
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perspective of the economic models. Hoessler et al. (1999) suggest that these combined models
have greater explanatory power. In combined models of student choice, many of the same
elements as can be found in the economic and sociological models, such as price, aid, socioeconomic status, and student ability, but they are framed by the student’s perceptions of these
factors, as influenced by their sociological characteristics (Lee & Chatfield, 2011). In addition,
combined models of student choice introduce institutional and global economy and policy
elements into the decision-making process. That is, these combined choice models emphasize the
student background, the characteristics of the institution as perceived by the student, and the state
of the economy as a whole, as key influences of student choice (Paulsen, 1990).
A key distinguishing factor of the combined models of student choice is their emphasis
on the interrelated nature of environmental and institutional factors on student choice and vice
versa. According to Pfeffer and Salancik’s (1978) resource dependency theory, organizations are
heavily dependent upon external resources, and outside entities are able to influence
organizational behavior through their allocation of resources. In the case of higher education, this
means that students and their families exert some measure of influence on colleges and
universities through their decisions on how much they are willing to pay for college and what
institutional characteristics are important to them. Institutions make changes to their tuition and
aid policies in response to the financial considerations of their external constituents: the students
and their families. Combined models of student choice recognize the interdependency between
students, families, and institutions in the student choice process.
Early combined student choice models included the multi-stage models of Jackson
(1982), Chapman (1981), and Hanson and Litten (1982). Vrontis et al. (2007) compared the three
models and found determinants of student characteristics, environmental factors, and institutional
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characteristics in each of the three models, with the Jackson model focusing more on student
characteristics, and the Chapman model allowing for a stronger role in the influence of external
characteristics from institutions. Vrontis et al. describe the Hanson and Litten model as a cross
between the other two combined models of student choice, describing the broad range of
variables affecting college choice as, “Race and family culture, quality and social composition of
high school, parents and counselors, self image and personality, economic conditions of the
environment, financial aid available, recruitment activities of colleges, size and programs of
colleges” (p. 981).
A more recent combined model of student choice was proposed by Perna (2006), who
suggested an integrated model of student choice that demonstrates the complex and highly
interrelated nature of the variables related to student choice. Perna’s model of student choice is
comprised of four layers of factors, including the individual context, the school and community
context, the higher education context, and the social, economic, and policy context (Figure 2). In
the individual context, demographic characteristics, cultural capital, and habitus play a central
role in student choice. In the school and community context, important factors include the
availability of resources, types of resources, structural supports and barriers. The higher
education context emphasizes the role higher education institutions themselves play in student
choice, with factors such as marketing and recruiting, location, and institutional characteristics.
Finally, the social, economic, and policy context considers the macro-level determinants such as
overall job market, federal and state financial aid policy, and the opportunity costs of college.
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Figure 2
Perna's Integrated Model of Student College Choice

Note. Adapted from “Studying college access and choice: A proposed conceptual model,” by
L.W. Perna, 2006, Higher Education: (pp. 99-157).
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Perna’s model illustrates how the various factors comprising student college choice are
intertwined in contextual layers of student, institutional, and environmental characteristics that
all relate back to core financial determinants of supply/demand and cost/benefit considerations.
Importantly, all four layers of student choice influence the expected benefits and expected costs
in the decision-making process, which leads to the ultimate enrollment decision. Perna’s model
supports the research of Paulsen (1990) and Toutkoushian and Paulsen (2016) on the centrality
of the role of student finances in a combined model of student choice. Paulsen explains, “a
student’s social class, cultural capital, and habitus influence how cost-conscious students are and
even how students conceive of financial issues as part of the college going decision” (p. 113).
Perna’s integrated model is well-suited for framing research on tuition discounting
because of the way the multi-dimensional model holistically considers student, family,
institutional, and macro-economic variables in the student-choice process, and ties each of these
to the central role played by finances. Indeed, in the literature on student choice, there have been
many studies that support the importance of the role of finances in the student-choice process (St.
John et al., 2001; Paulsen & St. John, 2002; Avery & Hoxby, 2004). Tuition discounting
assumes that student choice can be manipulated through aid offers; Perna’s model provides a
framework for exploring how and when this assumption does and does not hold true. Thus,
Perna’s integrated model of student choice will be used to inform the research on tuition
discounting in this study.
Summary of Student Choice
Since the 1970’s, there have been hundreds of studies on college choice, from
investigations on the multiple stages of the choice process, to examinations of the choice process
through economic, sociological, and combined frameworks. This is an important topic for higher
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education institutions as they work to enroll the desired quantity and quality of students for their
institutions, particularly as it relates to setting a tuition-discounting strategy. The assumption of
tuition discounting is that a student’s decision to matriculate can be manipulated through
institutional price-setting and aid disbursement, which is heavily reliant upon the rational
decision-making assumptions of the human capital theory of student choice. However, in the
context of student choice theory it is clear that there are many additional factors that are
important in a student’s decision to enroll, and that students with different characteristics respond
the choice process in different ways. While there is a general understanding in the literature that
student choice models include such variables as academic ability, socioeconomic status,
demographics, and distance from home, there is very little research that adequately addresses the
combination of these factors from a tuition discounting strategy perspective. For financial aid
officers and enrollment managers, it is crucial to understand what particular types of aid offers to
what particular types of students are likely to yield the highest enrollment. Yet most institutions
lack a strategic tuition discounting plan. As Noorbakhsh & Culp (2002) explain, “Tuition policy
at public universities has long followed a trend of simply setting tuition at whatever level is
necessary to compensate for the shortfall between other sources of operating revenue and
expenditures” (p. 277). To systematically link the complexities of how student choice influences
and is influenced by tuition discounting this study will use Perna’s integrated model of student
college choice, which places the student-choice construct within a framework that accounts for
the situated context of the student as well as the unique characteristics of a higher education
environment. Her model takes into consideration the various complex human, financial, social,
and cultural capital factors have been cited as important contributors to a student’s decision to
enroll at an institution. By examining each of these factors in the context of tuition discounting, it
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will be possible to discern the combinations of distinct student and institutional characteristics
that make tuition discounting effective or ineffective for tuition and enrollment management at
an institution.
Key Economic Theories
Student choice theory provides a useful framework for understanding the factors that
contribute to a student’s decision to enroll, but it is also important to understand the basic
economic theories behind tuition discounting, which are important for framing the efficacy of
tuition discounting. In addition to the theory of human capital, which has been explored in the
context of student choice, concept of tuition discounting is also framed by the key economic
concepts of the price elasticity of demand and student price response.
Price Elasticity of Demand
The fundamental idea of price elasticity is that if an institution increases tuition price and
net tuition revenue does not decline (meaning that students choose to enroll despite the higher
price), the demand for tuition is said to be inelastic. Conversely, if the tuition price increases and
net tuition revenue decreases because of lower enrollment, then demand for tuition is elastic
(Leslie & Brinkman, 1987). In his microeconomic theory of private institutions, Breneman
(1994) detailed the inverse relationship between college tuition and the total number of students
who would be willing to enroll at each price point. This downward sloping demand curve
represents the price elasticity of tuition demand (See Figure 3). In Figure 3, P represents the full
price tuition of the institution, DD is the demand curve, XFP is the number of students willing to
enroll at full price, and XN is the number of students the institution wishes to enroll. In order
achieve this level of enrollment, the institution must offer a tuition discount of βPXN.
Breneman’s model has two implications: first, if institutions do not engage in tuition discounting,
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they are missing out on net tuition revenue; and second, if institutions discount without regard to
elasticity of demand for tuition then they will be forfeiting net tuition revenue.
Figure 3
Enrollment Demand and Institutional Aid

Note. Adapted from Breneman, 1994.
Langelett et al. (2015) explain that price elasticity is calculated as the percent change in
quantity purchased divided by the percent change in the price of the product. In higher education,
price elasticity can be measured by the changes in an institution’s enrollment, divided by the
percentage change of the institution’s own price (Kim, 2010). In this calculation, tuition price is
said to be elastic if the absolute value of elasticity is greater than one, and inelastic if less than
one (Heller, 1997).
Overall, researchers have generally found the demand for tuition to be inelastic, with
elasticity occurring among specific subpopulations or specific groups of students (Leslie &
Brinkman, 1987; Heller 1997). For instance, Campbell and Siegel’s (1967) national-level study
found the elasticity of demand for tuition was −0.44, over the period from 1919 to 1964,
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concluding that enrollment was relatively unresponsive to changes in tuition. Herbert Funk
(1972), estimated the price elasticity coefficient for enrollment grew from −0.17 in 1959, to -0.67
in 1970. Jackson and Weathersby (1975) performed a meta-analysis of the literature and
introduced the measure of Student Price Response Change (SPRC) to standardize tuition
elasticity by calculating the change in enrollment per $100 increase in tuition. They found that a
$100 price increase was associated with a roughly 2.5% decline in enrollment among traditionalaged students. Leslie and Brinkman (1987) updated the Jackson and Weathersby meta-analysis,
examining 25 tuition discounting studies between 1967 and 1982. They confirmed that a $100
increase in tuition was associated with a decline in enrollments of 2.1%, acknowledging that
different institution types would experience different SPRCs. Because their meta-analysis
contained studies on community colleges and public institutions, their SPRC was slightly lower
than the earlier findings of Jackson and Weathersby. A decade later, Heller (1997) analyzed an
additional twenty studies and reaffirmed Leslie and Brinkman’s results, finding a $100 increase
in tuition was associated with between 1.5% and 3.0% lower enrollments. In the 21st century,
Hemelt and Marcotte (2011) estimated an elasticity of -0.0958 among public four-year
institutions.
Student Price Response
As Jackson and Weathersby’s calculation of Student Price Response Coefficient
suggests, tuition elasticity is simply a reflection of how much students are willing to pay for
higher education. Many studies have examined how different students respond to varying levels
of prices and discounts, and how this differs among types of institutions. St. John (1990)
controlled for financial aid in his calculation of price elasticity, and found a much lower SPRC
among two-year, four-year, public, and private institutions, which Heller (1997) attributed to the
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fact that increases in aid offset increases in tuition. Importantly, St. John showed that the
strategic use of financial aid could be as effective in increasing enrollment as decreasing tuition.
Similarly, McPherson and Schapiro (1991) examined elasticity in the context of financial aid, by
modeling demand as a function of net price instead of sticker price. Using data from 1974-1984,
they found a $100 increase in tuition led to a decline in enrollment of 1.6% for low-income
students. Parker and Summers (1993) calculated elasticities for aid and non-aid students
separately to account for the impact of financial aid on elasticity at private liberal arts colleges
from 1988 to 1990. They found that students with financial aid had price elasticities ranging
from -0.29 to -0.48, and the non-aid students had similar elasticities of -0.3 to -0.36. Kim (2010)
suggests that the limited timeframe may have influenced the results, as well as the prestige of the
private liberal arts institutions considered in the study. Using a longer timeframe, Buss et al.
(2004) examined price responsiveness of aid versus non aid students at private liberal arts
colleges from 1988 to 1998, and found that while non-aid students fell in the inelastic range of 0.6 to -0.76, aid applicants had elasticities between 1.19 and -1.27. Their findings suggest that
financial aid recipients are more responsive to changes in tuition.
Researchers investigating the influence of financial aid on enrollment have found that
students from different socioeconomic and racial groups respond differently to student aid than
they do to tuition, and respond differently to each type of financial aid (loans, grants,
scholarships) in their enrollment and the choice of institutions (Heller, 1999; Kim et al., 2009;
Paulsen & St. John, 2002; St. John, 1990). Kim et al. (2009) determined that students from
different race and income groups respond differently to financial aid during the application and
enrollment decisions-making process, with Asian students increasing application in response to
increasing aid amounts, and African Americans and Hispanic students decreasing enrollment
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when aid offers were lower than expected. Heller (1996) found that low-income students are
more responsive to tuition prices and financial aid offers compared to high-income students, and
that students from two-year community colleges respond to these elements more than students
from four-year public universities. This is consistent with previous researchers’ findings that
students from higher-income families are less sensitive to financial aid offers in their college
enrollment decisions compared to students from lower-income families (Leslie & Brinkman,
1987; McPherson & Schapiro, 1991; Schwartz, 1986; St. John, 1990).
Students also respond to financial aid differently depending on their academic abilities or
special talents. Braunstein et al. (1999) found that applicants with high SAT scores exhibit the
least price sensitivity to financial aid offers. Ledesma (2009) developed a model that predicted
enrollment with 64% accuracy and found that high school GPA was negatively associated with
the decision of applicants to enroll in a small, private, liberal arts school. Similarly, Curs and
Singell (2010) examined student price responsiveness of students at the University of Oregon by
dividing applicants into categories based on need and academic ability. They found that students
with higher academic abilities were less responsive to aid offers, after controlling for need and
other factors.
In addition, there is a difference in how nonresident students and resident students react
to tuition prices and discounts at public institutions (DesJardins, 2001). Noorbakhsh and Culp
(2002) found that nonresident demand tends to be fairly elastic (-1.15), as demonstrated by the
decreased revenue the Pennsylvania State System public institutions experienced when their
nonresident tuition increased by 19% in the 1990’s. In comparison, the elasticity for
Pennsylvania residents was -0.37. Similarly, Curs and Singell (2002) found that nonresident
enrollment at the University of Oregon was more responsive to tuition prices than resident
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student enrollment, calculating tuition elasticities of -0.7 and -0.2, respectively. However, it is
important to note that increasing both resident and nonresident tuition for the University of
Oregon would increase revenue, but for the Pennsylvania State System, the increase in
nonresident tuition actually decreased tuition revenue.
Tuition Discounting
Calculating Tuition Discount
There are many ways to calculate the tuition discount rate of an institution. The National
Association of College and University Business Officers (NACUBO) conducts an annual tuition
discounting study, wherein it defines the tuition discount rate as freshmen institutional grant aid
divided by freshmen gross tuition and required fee revenue (Hubbell & Lapovsky, 2005).
NACUBO does not differentiate between funded and unfunded aid; any scholarship regardless of
whether it is an endowed scholarship or comes from undesignated institutional funds is included
in the numerator. Other researchers have used a calculation that excludes funded aid (such as
endowed scholarships) from the numerator, with the view that the discount rate used for revenue
management should not include restricted funds over which the institution has no control
(Breneman, 1994; Martin, 2004). Baum and Lapovsky (2006) also pointed out that there are
variations on what could be considered required fee revenue. They exclude room and board from
the calculation but acknowledge that since institutional aid can be used to cover room and board,
the tuition discount rate will seem higher for those institutions with large residential populations.
Another definition of the tuition discount rate multiplies the percent of students receiving
institutional financial aid by the average grant awarded as a percent of tuition (Breneman et al.,
2001). Still other studies focus on the tuition discount rate for new first-time freshmen only,
since that is the population that institutions target with enrollment management strategies such as
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tuition discounts (Breneman et al., 2000). Thus, the calculation of tuition discount rates depends
in large part upon whether the researcher is focusing on tuition discounting for enrollment
management or revenue management.
Tuition Discounting for Enrollment Management
At the most basic level, institutions are using discounts as a way to attract more students. As
detailed in the review of the literature on student choice and student price responsiveness,
financial aid in the form of grants and scholarships has been shown to have a positive influence
on college enrollment, within the bounds of the elasticities of demand for tuition (Avery &
Hoxby, 2004). In a more nuanced way, many institutions use tuition discounting to shape their
entering classes. This practice enables institutions to improve the profile of the institution by
attracting students who are able but unwilling to pay the full price of tuition, particularly those
students who are academically or athletically talented (Allan, 1999; Hillman 2012), or who have
a desired residency status, race, or ethnicity (DesJardins & Bell, 2006; Hossler, 2000).
Institutions seeking to increase their graduation rates might begin offering more aid in the form
of merit scholarships, a practice that drives up competition between institutions for the best and
brightest students, and is not without controversy. Baum and Lapovsky (2006) noted that in their
pursuit of top college rankings, many public institutions began awarding more merit aid than
need-based aid, “using funds to enroll more athletes and more students with high grades and tests
scores, rather than to increase access for students with the most limited financial resources” (p.
4). Thus, public institutions engaging in tuition discounting must balance the social objectives of
higher education with the desire to shape their class with high-performing students (McPherson
& Schapiro, 1998).
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Another element institutions consider when discounting tuition is financial need, which helps
institutions shape their entering classes in a different way: with the objectives of meeting
socioeconomic and racial diversity goals, and providing access to lower income students. The
College Board indicated that 39% of in-state students at public institutions received institutional
aid, with the average need-based grant for dependent students hovering around $800 (2019a).
Institutional need-based aid is a fairly recent phenomenon in the history of higher education.
Hossler (2000) explains, “throughout the 1970s and 1980s, except for a small number of elite
and well-endowed institutions, most colleges and universities relied on federal and state
governments to meet financial need. Few campuses, especially public universities, provided
large amounts of need-based aid out of campus general fund revenues” (p. 87). However, rapidly
escalating tuition prices combined with the shrinking value of the Federal government’s Pell
grant has prompted many institutions to use institutional aid as a way to make it possible for
students with financial need to enroll (Ehrenberg, 2006; Perna, 2006).
Tuition Discounting for Revenue Management
In addition to using tuition discounting strategies to enroll a desired quality and quantity
of students, the other primary driver behind tuition discounting is for institutional revenue
management. Many institutions rely on tuition and fees revenue to balance their budgets, leading
Lasher and Sullivan (2004) to argue that the most important use of tuition discounting today is to
increase revenue. Hillman (2012) explained that as revenue streams have shifted in higher
education, institutions have increasingly turned to tuition discounting to optimize tuition
revenue, particularly at public institutions, which have become increasingly dependent
upon tuition and fee revenue in the face of shrinking state appropriations.
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There are important caveats to note with tuition discounting for revenue management.
Tuition discounting can lead to declines in revenue if institutions do not carefully consider the
elasticity of tuition demand. Raising the tuition price too aggressively can lead to a decline in
enrollment that negates any increased revenue from the higher price, and on the other hand,
providing too steep of a discount can reduce rather than enhance, revenue streams (Davis, 2003;
Massa & Parker, 2007; Redd, 2000). Finding the ideal discount level for tuition discounting
strategies is a challenging task which merits further investigation, given the central role that
tuition plays in institutional budgets. A few researchers have offered broad pieces of advice such
as recommending that the revenue associated with enrolling an additional student should
always exceed the average cost of institutional aid (Martin, 2004). Doyle (2012) recommended
that institutions must be strategic in setting tuition to balance the revenue needs of the institution
with the public perception of higher costs and political pressures. Using data from the National
Association of College and University Business Officers annual tuition discounting surveys, Doti
(2004) suggested that only the least selective institutions should consider tuition discounting as a
strategy for increasing enrollment and revenue. Lord (2018) found that among private
institutions, Baccalaureate institutions were better able to leverage tuition discounting for
revenue management than Master’s or Doctoral institutions. However, for the majority of
academic leaders who are struggling to meet their enrollment and revenue goals, more detailed
information is needed about the exact strategies to deploy tuition discounting programs in ways
that will be effective for their particular institution.
Institution Type
Much of the literature on tuition discounting focuses on private institutions, which have a
long history of using the high enrollment-high aid financial model for student pricing (Curs &
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Singell, 2010). Descriptive studies provide insight into trends of tuition discounting at private
institutions. For instance, Redd (2000) analyzed tuition discounting practices of private
institutions in the 1990’s and found that 66 of 266 institutions had negative net tuition revenue
after increasing tuition discounts. Similarly, Baum, Lapovsky and Ma (2010) used descriptive
statistics for private institutions in the 2000’s to detail an average 33% discount rate, and to
calculate the percentage of schools with high discount rates and diminishing net tuition revenue.
In correlational analysis, Breneman et al. (2001) analyzed private institution data to calculate the
percentage change in institutional aid expenditures as a function of the changes in variables of
tuition rate, enrollment, academic ability, and institution selectivity. Their findings indicated a
positive relationship between changes in aid expenditures and changes in tuition rate and
enrollment. Summers (2004) improved upon Breneman et al. (2001) by analyzing the effects on
net tuition revenue at private institutions while controlling for the simultaneous relationship
between aid and enrollment. His analysis found a linear, positive correlation between net tuition
revenue and institutional aid at private institutions but did not consider the possible non-linear
nature of the relationship. This non-linear relationship was explored in Behanek (2015) who
determined a point of diminishing returns at the 28.7% unfunded discount rate, and by Lord
(2018) who found that private Baccalaureate institutions reached the point of diminishing returns
at a much higher discount rate of 39%. While both studies analyzed private institutions in the
early 2000’s, Lord controlled for institution type by considering Carnegie Classification.
Browning (2011) also highlighted the variability in tuition discount rates at private institutions
based on the institution’s financial stability. By creating a financial vulnerability index,
Browning determined that financially unstable institutions were more likely to use tuition
discounts to generate revenue.
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However, the use of tuition discounting is not isolated to the private sector, particularly as
public institutions have moved away from the low-tuition low-aid financial model (Brinkman &
Morgan, 2010). In 2006, The College Board published a report titled Tuition Discounting: Not
Just a Private Practice, signaling the need for more research on the topic (Baum & Lapovsky,
2006). Indeed, the limited studies that have been conducted on tuition elasticity at public
institutions provide support for the practice of tuition discounting for revenue management in
this arena, with findings pointing to a relatively inelastic demand for tuition at public institutions.
Heller (1997) concluded that students at public two-year and four-year institutions understand
the increasing importance of higher education in the changing labor markets, thereby disposing
them to have an inelastic demand for tuition price increases. This was reinforced by Shin and
Milton (2006), who took a broad look at IPEDS data comparing freshman fall enrollments and
in-state tuition rates at public institutions from 1998 to 2002, and found that rising tuition levels
did not slow down enrollment growth. Similarly, Hemelt and Marcotte (2011) used IPEDS data
from public institutions over a longer time period, between 1991 and 2006, and concluded that a
$100 increase in tuition would lead to less than a 0.25% decline in enrollment.
When it comes to studies that focus on tuition discounting rather than tuition elasticity,
Hillman (2012) provides correlational analysis of tuition discounting at public institutions at a
national level. Using public institution data from 2002 to 2008, Hillman employed a Generalized
Method of Moments regression analysis to predict net tuition revenue. He cautioned that while
tuition discounts can indeed be used for revenue generation at public institutions, they are only
effective up to a certain point. He concluded that when a public institution’s discount rate
exceeds 13%, the demand for tuition becomes elastic and net tuition revenue is diminished. A
limitation of Hillman’s study is that it combines all universities into a single equation to predict
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net tuition revenue as a function of institutional aid, where variables selected a priori are used as
controls. Not only does this mask the differences in efficacy of tuition discounting across
institutions, but it also could be omitting important variables related to student, institutional, and
economic factors.
Using descriptive statistics in the annual Delta Cost Project Trends in College Spending,
Desrochers and Hurlburt (2016) add to the understanding of the role of tuition discounts at public
institutions by showing that net tuition revenue varies by Carnegie classification. Their report
suggests that net tuition revenue per FTE differs by institution type and selectivity, which has
significant implications for how different types of institutions should attempt to leverage tuition
discounts. In an article on tuition and fee policies in the United States, Ehrenberg (2006) used
economic theories to warn that while public flagships may be able to benefit from the high
tuition, high aid model, public comprehensive institutions that have more trouble filling their
seats will more quickly find that raising tuition rates too high will result in lower enrollments and
therefore lower revenues for the institution. Similarly, St. John (1991) pointed out that unlike
comprehensive public institutions, more selective public or private institutions tend to have a
higher endowment per student, making them less reliant on tuition revenue for operations, and
therefore more able to use tuition revenue to fund tuition discounts. Browning (2011) noted that
highly selective institutions can use institutional aid to entice desirable students to enroll at their
institutions, as supported by Hillman’s (2012) finding that selectivity is a significant controlling
variable associated with positive net tuition revenue. Each of these descriptive studies underscore
the need to investigate the role institutional and student characteristics play in tuition
discounting, and whether less selective public institutions have the financial capacity to
successfully implement a tuition discount for enrollment management.
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Timing
The existing studies on tuition discounting and student price response have for the most
part used data from more than a decade ago. In the meantime, tuition has continued to rise
substantially, with swift accelerations in recent years. The College Board’s annual Trends in
College Pricing indicates that tuition at private institutions increased 129% since 1988, and at
public institutions it increased an astounding 213% over the same timeframe (College Board,
2018). It follows that there needs to be further research on whether the drastically increased
tuition prices have had led to changed price responsiveness and measures of the elasticity of
tuition demand, as compared to findings from earlier studies. Institutions need to have accurate
measures for determining optimal tuition discount rates to meet their enrollment and revenue
goals.
Methods
Most early research on price elasticity and tuition discounting is achieved with panel data
involving national datasets and aggregate measures of enrollment, tuition rates, and changes in
revenue (Heller, 1997; Jackson & Weathersby, 1975; Leslie & Brinkman, 1987). More recent
contributions to the tuition discounting and tuition elasticity literature have also used national
datasets to examine the relationship between net tuition revenue, tuition price, and aid,
controlling for factors such as institutional characteristics, student characteristics, and economic
trends (Hemelt & Marcotte, 2011; Hillman, 2012; Lord, 2018; Summers, 2004). These nationallevel descriptive and correlational studies provide insight into the general relationships between
tuition discounts, student enrollment, and institutional revenue, and offer broad assertions about
price elasticity levels and optimal tuition discount rates for higher education as a whole. In recent
studies on private institutions, the inclusion of variables to examine the difference in net tuition
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revenue across different types of institutions has added to the understanding that the effects of
tuition discounting may be different across different types of institutions. However, the range of
variables used thus far in analysis of national datasets has been limited. The inclusion of
variables related to student choice will contribute to a better understanding of the characteristics
of institutions where successful leveraging of tuition discounts is occurring.
Studies that use national-level data have been limited in utility for individual institutions
that are attempting to make decisions about tuition discounting strategies. Carter and Currey
(2011) noted that “aggregate assessments of tuition elasticity are, by deﬁnition, less appropriate
for understanding demand at any individual university” (p. 1188). Millea and Orozco-Aleman
(2017) attempted to address this shortcoming by examining tuition elasticities for public
institutions in the Southeast, to better inform public institutions in the region on the relative
tuition elasticities of residents and nonresidents of regional competitors. They found inconsistent
effects of competitor pricing on resident and non-resident enrollment. However, their research
provides price elasticities only down to the state level when it is likely that individual public
institutions within the state have elasticities that differ according to their specific characteristics.
A handful of studies focus on tuition discounting at individual institutions and even at the
individual student level. Recognizing the need for research at the individual student level, Curs
and Singell (2002) used a binary probit model to estimate tuition elasticity for students at the
University of Oregon and demonstrated that tuition elasticity was different for residents versus
nonresidents. Later, Curs and Singell (2010) performed a logistic regression to predict
enrollment at the University of Oregon for students in the Fall 2005 freshman cohort, concluding
that price elasticity varies significantly across different need and ability groups at a public
flagship institution. While these studies were helpful in identifying the elasticities for groups of
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students at a particular public institution, there is no guarantee that these results are generalizable
to other institutions, particularly less selective, comprehensive institutions. As Brooks (1998)
indicates, the enrollment probability in relation to institutional aid may vary greatly depending
on the specific characteristics of the institution.
One acknowledged challenge of research based on individual institutions and individual
students is that data is often missing or unavailable for variables that predict student price
responsiveness. For instance, Curs and Singell (2010) estimated tuition elasticity for non-need
and non-merit students since their net tuition was essentially the full sticker price. To overcome
this problem of missing explanatory data, Langelett et al. (2015) used a student survey with
scenario-based questions to investigate elasticity of demand by generating a probability-ofenrollment curve for students at South Dakota State University. Similarly, Carter and Curry
(2011) used a simulated student choice experiment model, in which students at a single
institution answered questions about hypothetical interest in attending a set of institutions as
price is manipulated throughout the questions. However, these simulated student choice models
do not always reflect actual student behavior, particularly since parental input can play such a
large part in enrollment decisions.
Another limitation in the individual institution-level and student-level research is that it
has generally ignored the effect of changing institutional tuition discount policies on enrollment.
When it comes to making decisions about whether to add a new scholarship or to restructure
existing institutional aid, there is not much recent relevant research on what works and what does
not. There was one study conducted by DesJardins (2001) regarding the impact of a new
nonresident scholarship for students at the flagship public-institution, the University of Iowa.
DesJardins found that for the targeted high-ability applicants to the University of Iowa, a $1,000
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increase in institutional grant aid was estimated to increase the probability of nonresident student
enrollment by about 7.3 points. Aside from the age of the study, other limitations are that it
focused solely on tuition discounts for nonresident students, and that less selective public
institutions may not achieve the same results.
Summary
Approaching tuition discounting from a student choice theory perspective provides the
framework for structuring a model of tuition discounting based on combined factors of
economic, student and institutional characteristics. The economic human capital theory approach
to student choice suggests that students will enroll in higher education if the benefits outweigh
the cost. Sociological approaches consider student background, demographics, and socioeconomic status as determinants of student choice. Combined models integrate economic and
sociological frames to form a more nuanced understanding of student choice, where the student’s
situated context intersects with institutional characteristics and economic theory to form a final
decision. Price elasticity indicates that an institution can raise tuition up to a certain point without
diminishing enrollment and net tuition revenue, and student price response suggests that certain
students who receive tuition discounts will be enticed to enroll the larger the discount they
receive. Discounting for enrollment management recognizes that institutions can shape their
student body by taking advantage of the variegated price response levels of students by merit,
ability, need, and socio-economic status. At the same time, discounting for revenue management
seeks to maximize net tuition revenue for institutions. The relative advantages to crafting a
thoughtful tuition discounting strategy are clear, which is why the expenditures on institutional
aid for tuition discounting have been the fastest-growing item in most public four-year college
budgets in recent years (Desrochers & Hurlburt, 2016).
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Tuition discounting is not a one-size-fits all panacea. Research has highlighted
differences in tuition discounting strategies and results based on institution type, selectivity, and
Carnegie classification. In addition, the body of literature on student choice and student price
response acknowledges that net price is only one of many factors in student enrollment
decisions, and that it is more influential for certain populations than others. The bulk of research
on tuition discounting has examined the practice across institutions using national datasets,
resulting in broad conclusions about optimal discount rates and price elasticity. While there is a
recognition that individual institution and student characteristics have an impact on the
effectiveness of tuition discounting, there is a lack of understanding of how an individual
institution’s characteristics and the profile of its students might contribute to or work against an
effective use of tuition discounting for revenue and enrollment management. Given the nuances
in elasticities of demand for tuition across institutions as well as across individual students, more
understanding is needed about the factors that contribute to effective tuition discounting for
revenue management, particularly for public institutions that are relatively new to the
discounting practice, but who are trying to remain competitive with other tuition-discounting
institutions.
This overview of the research reveals that even though there is an acknowledgement that
the relationship between institutional aid and net tuition revenue is expected to differ according
to institutional and student body characteristics, this researcher has been unable to identify any
attempts to robustly ascertain what those factors are, or to precisely calculate their impact on the
net tuition revenue and price elasticity of an institution. As such, this study will identify the
mediating factors, grounded in student choice theory, that shape the extent to which aid can be
leveraged for net tuition revenue in public institutions. These factors can be combined into a
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predictive model for calculating net tuition revenue for individual institutions that will ultimately
be more useful to financial aid officers and financial planners at these institutions than nationally
aggregated estimates available in the literature.
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CHAPTER 3 - METHODOLOGY
The purpose of this study is to investigate the relationship between institutional discount
rate and net tuition revenue at public institutions, and to identify student, institutional, and
macroeconomic factors that support or disfavor the use of tuition discounting for revenue
management. Human capital theory suggests that enrollment decisions can be influenced by
institutional aid offered, and student choice literature shows that a broad array of other variables
intersect with financial determinants to influence enrollment choice (DesJardins &
Toutkoushian, 2005; Jackson, 1982; Leslie & Brinkman, 1987; Paulsen, 2001). Perna’s (2006)
integrated model of student choice provides a useful structure for identifying variables associated
with student choice, particularly as they relate to financial factors. Using variables derived from
Perna’s model, this study employed correlational quantitative analysis of panel data. This chapter
will discuss the research questions, research model, data sources, and study population. The two
primary analysis techniques, descriptive statistical analysis and Partial Least Squares regression
will be detailed, and the limitations of this study will be discussed.
Research Questions
1. What are the trends in changes in enrollment, tuition discount rate and net tuition revenue at
not-for-profit public higher education institutions enrolling first time freshmen in the U.S. for
the period 2012-2013 to 2017-2018?
2. What is the relationship between tuition discount rate and net tuition revenue at public
universities?
3. What are the student, institutional, and macroeconomic determinants of net tuition revenue
for institutions?
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4. How do the student, institutional, and macroeconomic determinants of net tuition revenue
differ between higher education institutions that successfully increased net tuition revenue
through tuition discounts vs those that did not?
Study Design
This study employs a correlational quantitative analysis of existing panel data to study the
relationship between net tuition revenue and tuition discount rates at public, not-for-profit fouryear institutions. A quantitative, correlational methodology is appropriate for analyzing
numerical data to determine if statistically significant differences or relationships exist between
variables (Lodico et al., 2010). Following the practice of Hillman (2012), this study uses a
combination of cross-sectional data and time-variant data, otherwise known as panel data. The
use of panel data involves collecting observations from multiple entities at more than one point
in time and making comparisons across time (Johnston, 2001). A key advantage of panel data
models is that it allows for the presence of both time-specific and individual-specific effects.
This study employs six years of data from 2012-2013 to 2017-18, containing observations from
over 400 public four-year institutions. In the IPEDS database, 2012-2013 was the first year the
IPEDS data collection process was available as a web-based system, and 2017-2018 was the
most recent year of data available from the IPEDS database. The change to the web-based
system in 2012 enabled the comparison of previous years of institution reported data during the
collection process to ensure greater accuracy and consistency of reporting across the data
collection system (Ginder & Kelly-Reid, 2013). Using six years of data allows the researcher to
estimate the effects of the observed explanatory variables and time-specific effects of changes in
net tuition revenue, and it is also the same number of years used in Hillman’s study.
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Data sources
This study combines multiple secondary data sources to gather a complete set of
variables to support the research model. Secondary resources are often used in economics and
sociology. A limitation of secondary data sources is that the researcher has no control over the
questions or methodologies used in the data collection instruments (Johnston, 2017), and there is
no guarantee of the accuracy or reliability of the data (Creswell, 2013). As such, it is important to
identify outliers and missing data to avoid skewing averages and standard deviations, and to
avoid bias in the results (Osborne & Overbay, 2008). For this study, data are carefully analyzed
for outliers and missing values across the dataset, using the boxplot method for outlier
identification. Outliers are visually inspected and cross-checked with other publicly available
data sources such as the institution’s Common Data Set and state higher education funding
reports. If the outliers appear to be data reporting errors, they are imputed using an average of the
prior and next year value. Similarly, missing values are either imputed using an average of the
prior and next year value, or if multiple observations per institution are missing then the
institution is removed from the dataset.
The primary data source for this study is the Integrated Postsecondary Education Data
System (IPEDS). Administered by the U.S. Department of Education’s National Center for
Education Statistics, IPEDS is comprised of data gathered through thirteen annual surveys
completed by over 7,500 institutions (NCES, n.d.). All institutions that receive Title IV Federal
aid are required to report data to IPEDS annually, and thus the IPEDS database is a
comprehensive source of data on a range of topics including student enrollment, financial aid,
and institutional finances, which makes it an ideal resource for this study. Other secondary data
source for this study include US News and World Report college rankings, and the Bureau of
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Labor and Statistics, in order to capture information on college ranking and state unemployment
rates, respectively. To account for differences in the value of a dollar over time, all financial
variables in the datasets are transformed to 2017 values using the Consumer Price Index (CPI).
Population and Sample
This study focuses on four-year public not-for-profit colleges and universities in the
United States with primarily undergraduate enrollment. This is supported by literature that
suggests that tuition discounting is used primarily as a tool for enrollment and revenue
management of four-year undergraduate populations (Deegan & Deegan, 2014; Hillman, 2010),
and that public institutions are increasingly relying on tuition as a revenue stream (Johnstone &
Marucci, 2010). Tuition discounting at two-year institutions is relatively low compared to public
and private four-year institutions (Baum et al., 2010). The following steps are taken to identify
the sample for analysis:
1. Institutional control or affiliation reported to IPEDS as Public four-year or above in the
IPEDS variable Institutional control or affiliation.
2. Institutional Category is Degree-Granting, Primarily Baccalaureate or Above.
3. Institutions that reported to IPEDS that they have first-time full-time freshmen.
4. Institutions not in U.S. territories, as student choice is likely to function differently in
areas with limited higher education choices.
The resulting list contains 548 institutions. Institutions reporting zero dollars of first-time
freshmen institutional aid for two or more years are removed from the sample, as these
institutions either had unreported data or did not practice tuition discounting for first-time
freshmen through institutional aid. The final sample included 446 institutions, and a breakdown
of reasons for exclusion from the sample is included in Chapter 4.
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In terms of population, the study examines the tuition discounting practices of institutions
seeking to enroll first-time freshmen. Breneman et al. (2000) note that institutional aid is
primarily targeted at enrolling traditional aged first-time freshmen. As such, all student-level
variables are limited to the population of first-time freshmen in an institution.
Conceptual Model
The research questions in this study investigate the relationship between net tuition
revenue, tuition discount rate, and institutional, student, and environmental characteristics. In the
second research question, the dependent variable is net tuition revenue per FTE, and the
independent variables are tuition discount rate and measures derived from Perna’s (2006) fourlayer integrated model of student choice, which considers the influence of student, institutional,
and environmental factors on the human capital elements of a student’s decision to enroll.
Ideally, it would be possible to construct a national dataset with robust measures for variables in
each layer. But the constraints of data available from national datasets means that while viable
measures of variables related to Habitus (Layer One), Higher Education Context (Layer Three),
and Social, Economic & Policy Context (Layer Four) exist, there is no availability of national
data that ties the School and Community Context (Layer Two) to public intuitions in which
students enroll. Variables that measure the School and Community context would include
elements such as the support of guidance counselors and teachers, and the resources of the
student’s high school. However, Perna suggests that aspects of the school context are related to
socioeconomic status and race, which makes it possible to combine Layers One and Two into a
single layer that collectively considers the individual and community demographic and
socioeconomic variables. Table 1 summarizes the variables used in the research questions.
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Layer One and Two Variables. In Perna’s (2006) integrated model of student choice,
Layer One consists of the habitus, which includes the elements that shape the student’s internal
system of attitudes, beliefs, actions and fundamental values. According to Perna, key variables
that influence habitus are demographic characteristics such as race and gender; and
characteristics that form cultural and social capital such as parental education, income, and
student responsiveness to aid. The student academic ability is an essential component of habitus
and the school and community context and can be measured by standardized test scores and
institution selectivity. Finally, student housing status is a byproduct of habitus, reflecting not
only student and family finances, but also cultural familial ties.
Layer Three Variables. The third layer of the integrated model of student choice
recognizes the ways in which the higher education institution itself influences student enrollment
decisions. Perna (2006) notes that some of these variables are passive, such as the geographic
location of the institution and the institution’s reputation. Other variables are ones over which the
institution has direct control, including price and aid offered, and sources of aid.
Layer Four Variables. The outermost layer of Perna’s (2006) integrated model of
student choice is the social, economic, and policy context. In this level, key determinants of
student choice are changes in social forces, economic conditions, and public policy. Variables of
importance include unemployment rates, high school graduation trends, prices of competitor
institutions, tuition discount rates of competitor institutions, and state appropriations.
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Table 1
Study Variables Mapped to Conceptual Model
Perna’s Contextual Layer

Variable

Habitus (Layer 1) and School and Community Percent Female
Context (Layer 2)
Percent Underrepresented Minority
Percent of Freshmen Applicants Admitted
Average ACT Score
Percent in Income Level Range
Percent Pell
Percent with Federal Loans
Percent Living with Family
Percent Living on Campus
Percent with Institutional Aid
Layer 3 (Higher Education Context)

US News Rank
Carnegie Class
Price– resident
Price– nonresident
Enrollment – resident
Enrollment – nonresident
Funded discount rate
Unfunded discount rate
Percent Unfunded Aid
Geographic Region

Layer 4 (Social, economic, & policy context)

State unemployment rates
State appropriations
Number of HS graduates in the state
Competitor price
Competitor aid
Land Grant Status
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Variables
Dependent Variable
The dependent variable in this study is total net tuition revenue per full-time equivalent
(FTE) from the population of interest per institution. Net tuition revenue is defined as the
difference between total revenue collected from tuition and mandatory fees, and the total amount
of institutional aid. In this study, the student choice variables pertain to the enrollment and
subsequent tuition revenue from first time freshmen (FTF), so only the institutional aid and net
tuition & fee revenue for FTF are considered. Net tuition & fee revenue is calculated as the
tuition and fees charged for full time enrollment, multiplied by full time enrollment of FTF,
minus scholarships, grants, and waivers for FTF funded by the institution, divided by FTF FTE
students. Thus, the final equation for net tuition revenue is:
(𝑅𝑒𝑠𝑖𝑑𝑒𝑛𝑡 𝐹𝑇𝐹 𝐹𝑇𝐸 ∗ 𝑅𝑒𝑠𝑖𝑑𝑒𝑛𝑡 𝑇𝑢𝑖𝑡𝑖𝑜𝑛𝐹𝑒𝑒 𝑃𝑟𝑖𝑐𝑒 +
𝑁𝑜𝑛𝑅𝑒𝑠𝑖𝑑𝑒𝑛𝑡 𝐹𝑇𝐹 𝐹𝑇𝐸 ∗ 𝑁𝑜𝑛𝑅𝑒𝑠𝑖𝑑𝑒𝑛𝑡 𝑇𝑢𝑖𝑡𝑖𝑜𝑛𝐹𝑒𝑒 𝑃𝑟𝑖𝑐𝑒)
−𝐹𝑇𝐹 𝐼𝑛𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑜𝑛𝑎𝑙 𝐴𝑖𝑑
𝑁𝑇𝑅 𝑝𝑒𝑟 𝐹𝑇𝐸 =
𝐹𝑇𝐹 𝐹𝑇𝐸

Layers One and Two Independent Variables
Academic Ability
While high school GPA would be the best indicator of academic ability, that data point is
not available in national datasets. Instead, independent variables measuring academic ability
include the institution’s percent of first-time freshmen admitted and median standardized test
scores for first time freshmen. There are two primary standardized tests that are used by
institutions: the ACT and the SAT. IPEDS collects data on the percentage of students that
submitted each type of test. For this study, the researcher selected the test with the greatest
proportion of representation for each institution, and any SAT scores are converted to ACT
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scores for easier comparison, using a scale-conversion table from the College Board (College
Board, 2018a). Because IPEDS collects only the 25th and 75th percentile scores, the 75th
percentile variable was arbitrarily chosen for inclusion in the model.
Demographics
Two demographic characteristics related to student choice are included in the model:
gender and race. The variable Percent Female is comprised of the percent of FTF who were
reported as female. Perna’s model suggests that race can be a factor for restricting college choice
for racial/ethnic minorities. As such, this study collapsed the individually reported race
categories in IPEDS to Under-represented minorities (URM) and non-URM categories, with the
final model variable representing the percent of FTF who are URM. Consistent with National
Science Foundation and National Institutes of Health definitions, URM is comprised of Black,
Hispanic, American Indian, Alaskan Native, and Pacific Islander race/ethnicity categories.
Social and Cultural Capital
Perna’s second layer of college choice focuses on resource availability, structural
supports and barriers to accessing college. A component of this can be measured by the
percentage of students who live with family, on campus, or off campus without family. Student
living arrangements provide an intersection between financial capital and social/cultural capital,
speaking to both the student’s ability to pay for living arrangements and their comfort level with
living arrangements.
Socio-economic Status
In Perna’s first layer, socio-economic characteristics are an important part of determining
student choice. The first financial measure considered in this study is the percent of first-time
freshmen receiving a Federal Pell grant, which is an indication of the low-income enrollment at
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an institution. Then, to provide an understanding of enrollment across all income levels, this
study includes IPEDS data for the distribution of students across income quintiles. Because the
boundaries of the quintiles changed over time, the variable in this study is the percentage of
students enrolled in each quintile. Another key variable is the percent of students receiving
institutional aid in the form of grants or scholarships, which relates the responsiveness of
students to aid offered. Finally, the percentage of first-time freshmen receiving federal loans is
included as another estimate of student socio-economic status, considering research that
associates loan aversion and socio-economic status (Cunningham & Santiago, 2008).
Layer Three Independent Variables
Tuition Discount Rate
The primary independent variable in this study is tuition discount rate, which is based on
the institutional aid awarded to first-time freshmen. The NACUBO definition of discount rate
includes both funded and unfunded aid, but other researchers point out that tuition discounting
for revenue management should be concerned only with the unfunded aid sources over which the
institution has direct control (Martin, 2004; Hillman, 2012). The IPEDS Student Financial Aid
survey specifies that institutional aid includes grants, scholarships, or fellowships funded by the
institution, while aid from foundations is reported under private grants. Because the survey does
not break down private aid amounts for first time freshmen into institutional and noninstitutional categories, the percentage of funded (i.e., restricted) institutional aid as reported in
the Finance Survey for the entire institution is included. Finally, the percentage of all aid from
unfunded sources in included from the Finance Survey. The formulas for tuition discount rates
are:
𝐹𝑇𝐹 𝑈𝑛𝑓𝑢𝑛𝑑𝑒𝑑 𝑇𝐷𝑅 =

𝐹𝑇𝐹 𝑈𝑛𝑓𝑢𝑛𝑑𝑒𝑑 𝐼𝑛𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑜𝑛𝑎𝑙 𝐴𝑖𝑑
𝐹𝑇𝐹 𝐺𝑟𝑜𝑠𝑠 𝑇𝑢𝑖𝑡𝑖𝑜𝑛 & 𝐹𝑒𝑒 𝑅𝑒𝑣𝑒𝑛𝑢𝑒
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𝐼𝑛𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑜𝑛𝑎𝑙 𝐹𝑢𝑛𝑑𝑒𝑑 𝑇𝐷𝑅 =

𝐼𝑛𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑜𝑛𝑎𝑙 𝑃𝑒𝑟𝑐𝑒𝑛𝑡 𝑈𝑛𝑓𝑢𝑛𝑑𝑒𝑑 𝐴𝑖𝑑 =

𝑇𝑜𝑡𝑎𝑙 𝐹𝑢𝑛𝑑𝑒𝑑 𝐼𝑛𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑜𝑛𝑎𝑙 𝐴𝑖𝑑
𝑇𝑜𝑡𝑎𝑙 𝑇𝑢𝑖𝑡𝑖𝑜𝑛 & 𝐹𝑒𝑒 𝑅𝑒𝑣𝑒𝑛𝑢𝑒

𝑇𝑜𝑡𝑎𝑙 𝑈𝑛𝑓𝑢𝑛𝑑𝑒𝑑 𝐴𝑖𝑑
𝑇𝑜𝑡𝑎𝑙 𝐹𝑢𝑛𝑑𝑒𝑑 𝐴𝑖𝑑 + 𝑇𝑜𝑡𝑎𝑙 𝑈𝑛𝑓𝑢𝑛𝑑𝑒𝑑 𝐴𝑖𝑑

Price
At public institutions, there are often differences in tuition and fees based on student
residency. For this study, prices were reported according to published in-district tuition and fees
as reported on the Institutional Characteristics Survey. Six institutions had different amounts for
published in-state tuition and fees, but in each case, the percent difference between in-district and
in-state tuition and fees was less than 0.4%. Thus, the published in-district tuition and fees was
arbitrarily chosen as a measure of resident price of attendance. The nonresident price is defined
as published out-of-state tuition and fees.
US News Rank
Institution reputation plays a role in student choice, and research has shown that the
reputation of an institution can influence a student’s willingness to pay (McPherson & Schapiro,
1998). Institution rankings from US News and World Report Survey were used to measure the
reputation of an institution. US News and World Report provides a number of separate rankings
lists according to the type of institution, including National Universities, Regional Universities,
National Liberal Arts Colleges, and Regional Colleges. If an institution appeared on multiple
lists, the highest ranking was counted. Unranked institutions are imputed as one higher than the
last existing rank for the dataset. Because rankings do not typically change significantly from
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year to year, the most recent ranking was used in this model, rather than the ranking for each
year (Bowman & Bastedo, 2011).
Carnegie Classification
Carnegie Classification is a way to categorize institutions based on degree-granting
patterns, institutional mission, and enrollment profiles “as a way to represent and control for
institutional differences” (Carnegie website, n.d.). In an analysis of the relationship between net
tuition revenue and institutional aid at private institutions, Lord (2018) found that the
relationship varied by Carnegie classification. Carnegie provides multiple classification
categories, ranging from basic classification to classifications regarding size, setting, and
community engagement. For this study, the basic classification based on degree production and
intensity is used. Categories are Very High Research Activity Doctoral, High Research Activity
Doctoral, Doctoral/Professional, Master’s Larger Programs, Master’s Medium Programs,
Master’s Smaller Programs, Baccalaureate: Arts & Sciences Focus, and Baccalaureate: Diverse
Fields.
Enrollment
Enrollment is a crucial component in any model attempting to find the determinants of
net tuition revenue, since net tuition revenue is essentially a function of discounted price times
enrollment. In addition, it is important to consider enrollment of resident versus nonresident
students, not only because those groups pay different tuition prices as discussed earlier, but also
because nonresident enrollment is an indication of an institution’s reputation, and therefore
related to a student’s willingness to pay.
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Geographic Region
The regions used in this analysis coincide with the eight Bureau of Economic Analysis
regions developed “based on the homogeneity of the states in terms of economic characteristics,
such as the industrial composition of the labor force, and in terms of demographic, social, and
cultural characteristics” (NCES, 2019). Regions are displayed in Table 2.
Table 2
Bureau of Economic Analysis Regions
Bureau of Economic
Analysis Region
1
2
3
4
5
6
7
8
9

Description

States/Territories

New England
Mid East
Great Lakes
Plains
Southeast
Southwest
Rocky Mountains
Far West
Outlying Areas

CT ME MA NH RI VT
DE DC MD NJ NY PA
IL IN MI OH WI
IA KS MN MO NE ND SD
AL AR FL GA KY LA MS NC SC TN VA WV
AZ NM OK TX
CO ID MT UT WY
CA HI NV OR WA
AS FM GU MH MP PR PW VI

Layer Four Independent Variables
State Appropriations
As state appropriations decreased after the 2008 recession, public institutions became
increasingly reliant on tuition and fee revenue to fund their budgets (Johnstone & Marucci,
2010). Thus, it is important to consider the availability of state appropriations in a model that
predicts net tuition revenue; institutions with more state appropriations may rely less on overall
tuition revenue, and vice versa (Hillman, 2012).
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State Unemployment Rates
Human capital theory suggests that the strength of the economy as a whole has an impact
on a student’s decision to enroll in higher education or to enter directly into the workforce after
graduation. Thus, an institution’s ability to leverage discount rates for net tuition revenue is in
part dependent upon the strength of the economy. In this study, the Bureau of Labor and
Statistics average unemployment rate for the state where the institution is located serve as the
measure of economic strength.
Competitor Pricing
Because it is not possible to identify the exact cohort of competitors for each individual
institution, this study assumes that all other in-state public institutions are competitors. As such,
a ratio of institution price to the average competitor price is calculated. For instance, if an
institution price is $5,000 and the average price for all institutions in the state is $6,000 then the
institution-to-state ratio is 0.83. This ratio describes the sticker price of the institution relative to
other institutions in the state.
Competitor Aid
Using the same logic for identification of competitors as for competitor price ratio, a ratio
of institution unfunded tuition discount rate to the average competitor institution unfunded
discount rate is calculated. This ratio describes the affordability after institutional aid of the
institution relative to other institutions in the state.
Number of High School Graduates in the State
Given the competition for enrollment of in-state students at public institutions, it is
important to include the number of prior academic year high school graduates in the model. The
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pipeline of available students is expected to have an impact on net tuition revenue. Data were
downloaded from the National Center for Education Statistics.
Data Analysis
For question one, this study uses descriptive statistics to identify and summarize trends in
enrollment, discount rate, and net tuition revenue at public institutions. Measures of central
tendency are calculated for each of these study variables. Changes from year to year are
calculated for each variable, to determine whether there were consistent trends over time.
Finally, year-over-year changes for enrollment and net tuition revenue per FTE are plotted
against FTF unfunded discount rate to identify any similarities between the variables. This
provides insight into general trends for the primary study variables for the six years of this study
and provides an indication of the relative importance of tuition discounting of FTF at public
institutions.
For questions two and three, this study uses Partial Least Squares regression analysis on
panel data to examine the relationship between unfunded discount rate, student, institutional, and
environmental factors and net tuition revenue per FTE. PLS regression identifies the important
student, institutional, and environmental factors that determine net tuition revenue. For question
four, net price elasticity for each institution is calculated to obtain insight into the significant
predictors in question three for institutions that were able to leverage tuition discounting for
enrollment and revenue management. Institutions are divided into three groups: elasticincreasing, elastic-decreasing, and inelastic net tuition prices. The variables from the PLS
regression equation in question three then are compared using non-parametric Kruskal-Wallis H
tests with the three levels of net tuition elasticities. The Kruskal-Wallis H test is chosen because
the assumptions of normality and equal distributions across groups for the one way ANOVA are
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not met, even though the sample size is large. Calculations and analysis are performed using the
SAS software package. This three-part quantitative analysis will result in a better understanding
of the factors associated with successfully leveraging tuition discount rates for revenue and
enrollment management.
Descriptive Analysis
The first part of the analysis uses basic descriptive statistics to identify trends in net
tuition revenue, enrollment, and tuition discount rate among public institutions from 2012-2013
to 2017-2018. In order to mediate the influence of extreme observations, median values are
reported. Examining the average values of key variables provides insight into broad changes in
tuition discount rates and net tuition revenue over time, as well as insight into broad differences
between institutions.
Partial Least Squares Regression Analysis
While descriptive analysis outlines broad trends in changes in tuition discount rates,
enrollment, and net tuition revenue, regression analysis is used to test the hypothesis that tuition
discount rates are significantly related to net tuition revenue at public institutions, and to identify
important variables related to predicting net tuition revenue. This study uses dynamic panel data,
a key challenge of which stems from the endogeneity of the model variables. There are two types
of endogeneity issues in regression analysis: omitted variables and simultaneity, and it is the
latter that is particularly problematic for dynamic panel data analysis. Simultaneity occurs when
an independent variable both influences and is influenced by the dependent variable. Ullah et al.
(2018) explain, “In dynamic panel data, the cause and effect relationship for underlying
phenomena is generally dynamic over time. For example, it may not be the current year’s
marketing expenses that are affecting performance, but rather the previous year’s expenses that
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could be playing a significant role” (p. 11). In the case of this study, the net tuition revenue for
any given year is often influenced by net tuition revenue from previous years, as those funds are
used to fund future institutional discounts. Endogeneity in a linear regression model results in
biased and inconsistent parameter estimates. Hillman (2012) used a Generalized Method of
Moments model to address endogenous nature of the variables.
Another challenge in using OLS regression in conjunction with the research model
informed by Perna’s integrated model of student choice is the large number of variables that are
highly correlated. Variance Inflation Factor (VIF) analysis will be run, and many variables are
expected to have VIF absolute value greater than five (Craney & Surles, 2002). Variables related
to students, family characteristics, academic performance are expected to have a high degree of
multicollinearity. Combining these variables into a standard ordinary least squares multiple
linear regression model would result in a model large standard errors in the related independent
variables, and in over-fitting the model (Abdi, 2003). Hillman (2012) addressed the issue of
multicollinearity by dropping multicollinear variables from the model.
In this study, the researcher wanted to avoid dropping collinear models from the variable,
because of the way this study was framed on Perna’s integrated model of student choice. Perna’s
student choice model suggests that factors related to student choice exist in multiple related and
overlapping ways. To retain the complexity and relatedness of these factors, and to address both
issues of endogeneity and multicollinearity, the method for analysis for question two is Partial
Least Squares (PLS) regression. PLS regression is a method of analyzing the relationship
between dependent variables and independent variables by extracting from the predictors a set of
orthogonal factors that have the best predictive power (Abdi, 2003). The technique was
originated by economist Herman Wold in 1966 and is well-suited for datasets with many
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collinear predictor variables (Kolsky, 2001). PLS regression has been useful in tools such as
marketing, economics, statistics, and chemistry, particularly where multicollinear or high
dimensional data are frequently encountered (Haenlein & Kaplan, 2004).
Partial least squares regression derives from Principal Component Analysis (PCA), where
linear algebra is used to reduce the number of variables in the dataset, while keeping all of the
important information from all of the variables. PCA combines the independent variables to
create new, orthogonal independent variables that can be ordered according to their importance
in explaining the variability of the data. As such, it is a method of feature extraction, and results
in new variables, called principal components, or factors. PCA is performed by placing
independent variables into a covariance matrix. Then, Eigenvalues are calculated for the matrix
in order to reduce the dimensions; typically, components with eigenvalues greater than one are
kept in the model (Cliff, 1988). The axis can then be rotated to find the best fit for the data, and
the result is that only the principal components that explain the most variance are retained. These
principal components would essentially be summaries of the many variables used in the model,
reduced to a much smaller number of components, but still retaining most of the variance of the
original variables.
PCA is based on the premise that there is often collinearity and covariance between
variables in a dataset, but these variables still contain important information independently and
therefore should be kept in the data model. As Nagpal (2017) explains, “this method combines
highly correlated variables together to form a smaller number of an artificial set of variables
which is called ‘principal components’ that account for most variance in the data” (para. 2). In
research, PCA is often used to quantify the importance of each of the primary dimensions for
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describing the variability in the dataset, and for describing the importance of each dimension as it
relates to what the researcher is trying to measure (Shlens, 2014).
One of the challenges with PCA is that the principal components are loaded onto factors
based on the variance of the dependent variables, regardless of their relationship to the
independent variable. This can result in situations where the principal components that are
dropped from the model actually have the most influence on the independent variable (Sawatsky
et al., 2015). Unlike PCA, PLS regression identifies model factors not only on the relationships
between the independent variables, but also on the relationships between the independent
variables and the dependent variable. Abdi (2003) explains, “PLS regression finds components
from X that are also relevant for Y. Specifically, PLS regression searches for a set of components
… that performs a simultaneous decomposition of X and Y with the constraint that these
components explain as much as possible of the covariance between X and Y” (p. 3).
In terms of assumptions about data structure and distribution, a key advantage of PLS
regression is its flexibility. To begin with, PLS can accommodate both categorical and
continuous variables (Kolsky, 2001). In this study, there are both categorical and continuous
independent variables related to student choice. Secondly, Sanchez (2013) explains that PLS
“doesn’t impose any distributional assumptions on the data that are hard to meet in real life,
especially for non-experimental data” (Sanchez, 2013, p. 34). Still, Sawatsky et al. (2015)
recommend that data be centered and scaled prior to analysis so that each variable has potential
for influencing the model. As such, continuous variables for this study are centered and scaled
prior to analysis, resulting in model variables that all have a mean of zero and a standard
deviation of one. In addition, Sawatsky et al. note that data should be analyzed for extreme
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outliers that could indicate reporting errors. As indicated earlier, this study uses box plot analysis
for identification of outliers, and average values for data imputation where necessary.
A weakness of PLS regression for this analysis is that there is danger in overfitting the
model. In PLS regression, the model extracts factors from the data one at a time, with the first
factor explaining as much predictor and response variation as possible, down to the last factor
which explains the least amount of variation in predictor and response variables. Keeping all
factors in the model results in overfitting the model, which means the researcher must make a
determination on the number of factors to retain. In this study, split cross validation is used to
determine the number of factors to keep. Cross-validation involves sub-setting the dataset into
training and validation datasets, where the model is fitted to the training dataset so that it
minimizes the prediction error in the unfitted portions of the data in order to find the model with
the least amount of factors that explain the greatest variance in the response and predictor
variables (Sawatsky et al., 2015). Split sampling is an appropriate way to split time series data
for cross-validation, as it accounts for the serially correlated nature of the observations in panel
data (Bergmeir & Benitez, 2012). Observations are ordered by year and institution, and the
training dataset consists of the first half of observations per year while the validation dataset
consists of the last half of observations per year.
PLS regression results in a new set of factors that maximizes variance and reduces
multicollinearity. These new factors depend on the dataset, rather than being defined a priori, as
was done with Hillman (2012). The number of factors is determined through examination of the
percent of variance explained and the predicted residual sum of squares. After the most
parsimonious model is determined, the factor loadings are examined to determine how the
variables load onto each factor. Looking at variable importance projections identifies those
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variables that have an effect on each factor of net tuition revenue, as well as the direction of the
effect. This is particularly important for answering research question two, regarding the
relationship between tuition discount rate and net tuition revenue. Finally, the PLS regression is
re-run with the unimportant variables removed to arrive at a final equation for estimating net
tuition revenue. The advantage of this model is that all of the relevant complexities of the
combined model of student choice can be retained to determine their relative impact on net
tuition revenue, while allowing for the simultaneous influence that net tuition revenue has on the
independent variables. In this way, it is possible to identify the principal student, institutional,
and environmental factors that are the most relative in predicting net tuition revenue.
In summary, PLS was chosen to answer questions two and three for several reasons,
including a) the ability to find relationships among observed and unobserved constructs, b) the
ability to include multiple collinear variables from Perna’s integrated model of student choice; c)
the ability to address issues of endogeneity including simultaneity and omitted variable bias; d)
the ability to use data that does not meet the assumptions of normality necessary in OLS
regression; and e) the ability to interpret the contribution of individual variables to the model.
The PLS regression produces a model for determining net tuition revenue, and for
discerning the relative impact of factors related to student, institutional, and environmental
factors. From this, it is possible to answer research question four, which seeks to identify
differences between characteristics of institutions that successfully used tuition discounting for
enrollment and revenue management, versus those that did not. As such, the final part of the
study analysis compares the significant variables identified in the PLS regression for the
successful or unsuccessful institutions. Hillman (2012) suggests comparing institutions with
tuition discount rates above and below the point of diminishing returns. However, this suggestion
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ignores the many institutions above the point of diminishing returns who were in fact able to
generate positive net tuition revenue, and the institutions below the point of diminishing returns
who experienced a loss in net tuition revenue. Instead, this analysis divides institutions into three
groups based on a combination of their tuition elasticity and changes in net tuition revenue:
elastic tuition rates and positive net tuition revenue (elastic-increasing), elastic tuition rates and
negative net tuition revenue (elastic-decreasing), and inelastic tuition rates. Non-parametric
Kruskal-Wallis H compare the mean ranks of the variables among the different elasticity groups,
to determine differences between those institutions that successfully leveraged tuition discounts
for increased revenue (elastic rates and positive net tuition revenue), and those that did not
(elastic rates and negative net tuition revenue, and inelastic). Finally, post hoc analysis provides
insight where there are significant differences in mean ranks among the elasticity groups.
Statement of Institutional Review Board Approval or Exemption
This study utilizes secondary analysis of existing data, and as such, human subjects are
not individually interacted with by the researcher. The Institutional Research Board established
that no review by the IRB office was necessary (Appendix A).
Limitations and Validity
The theoretical validity of this study was established through a thorough review of
existing literature, grounding the methodology in appropriate conceptual frameworks, and
applying an appropriate quantitative methodology for analysis. All data in this study are based on
official institutional reports to the federal IPEDS database, and publicly available data from the
U.S. Census Bureau, US News and World Report, and Carnegie classifications. The large sample
size (n=2,676) provides optimal statistical power and enhanced conclusion validity. The results
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of this study apply only to public four-year institutions and cannot be generalized to private
institutions or for-profit institutions.
There are a number of limitations inherent in this study. As previously mentioned,
secondary data sources provide the researcher no control over the questions or methodologies
used in the data collection instruments (Johnston, 2017), and offer no guarantee of the accuracy
or reliability of the data (Creswell, 2013). The IPEDS data source contains self-reported data that
could contain inconsistencies both within and between institutions. While NCES attempts to
provide clear definitions for IPEDS survey questions, there is still room for questions to be
interpreted differently by staff members in different years at the same institution, and for
interpretations to vary according to business practices across different institutions. In addition,
because of the way IPEDS collects data, not all variables were collected for the population under
consideration: first-time freshman. For instance, while tuition and fees were reported for the
cohort of first-time freshmen, funded vs unfunded institutional aid was reported at the institution
level only. Also, the limitation of the population to first time freshmen means results cannot be
extrapolated to other student groups, such as first-time transfers, continuing students, and
graduate students. Another limitation of the use of the IPEDS dataset relates to timing; at the
time of this research, the most recent year of data available was 2017-2018. Unfortunately, this
limitation precludes the researcher from drawing any conclusions about the changes in student
and institutional finances and enrollment decisions related to the pandemic. Finally, only those
institutions that reported unfunded institutional aid amounts for FTF for at least five of the six
years under consideration are included. As such, results of this study should be interpreted with
caution.
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Summary
This study uses a quantitative, correlational analysis of existing panel data to explore
extent to which public institutions can use tuition discounting for revenue management, and to
identify the mediating factors that favor or disfavor the use of tuition discounts for increasing net
tuition revenue. The data come from publicly available secondary data sources such as IPEDS,
the Bureau of Labor and Statistics, and US News and World Report rankings. After using
descriptive statistics to chart broad trends in changes in tuition discount rates, enrollment, and net
tuition revenue, the researcher will analyze the relationship between net tuition revenue per FTE,
tuition discount rates, and mediating factors through partial least squares regression. PLS
Regression is an appropriate technique for analyzing data that has a high degree of
dimensionality and multicollinearity (Kolsky, 2001). The result of the PLS regression will be an
identification of the key predictors of net tuition revenue for institutions that were able to
successfully use tuition discounting to increase net tuition revenue, compared to institutions
unable to successfully increase net tuition revenue through tuition discounting.
Two different theoretical foundations inform the methodology of this study: the
economic concepts of student price response and price elasticity, and the theory of student
choice. Each framework is used to inform the PLS regression equation, where the dependent
variable is net tuition revenue per FTE, and the independent variables are tuition discount rate
and measures derived from Perna’s (2006) four-layer integrated model of student choice. This
integrated model of student choice considers the influence of student, institutional, and
environmental factors on the human capital elements of a student’s decision to enroll. From this
analysis, the determinants of successful tuition discounting for revenue management in public
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institutions are identified for institutions with net tuition elasticity and increased net tuition
revenue.
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CHAPTER 4 - RESULTS
The purpose of this study is to determine the first-time freshmen tuition discount rates at
public four-year not-for-profit institutions in the United States, and to identify the economic,
student and institutional characteristics that influence the success of tuition discounting for
increased net tuition revenue. More specifically, this study examines the relationship between
tuition discount rate and net tuition revenue of public institutions enrolling first time freshmen
between academic year 2012-2013 and 2017-2018. Following the method and procedures
outlined in Chapter 3, quantitative analysis is used to answer the following research questions:
1. What are the trends in changes in enrollment, tuition discount rate and net tuition revenue at
not-for-profit public higher education institutions enrolling first time freshmen in the U.S. for the
period 2012-2013 to 2017-2018?
2. What is the relationship between tuition discount rate and net tuition revenue at public
universities?
3. What are the student, institutional, and macroeconomic determinants of net tuition revenue
for institutions?
4. How do the student, institutional, and macroeconomic determinants of net tuition revenue
differ between higher education institutions that successfully increased net tuition revenue
through tuition discounts vs those that did not?
The analysis grounded in the literature review, which identified key sociological,
environmental, institutional, and macroeconomic factors of student choice, combined with key
economic principles of price elasticity and student price responsiveness. This chapter begins with
an explanation of modifications made to the final sample due to issues that emerged during data
collection, followed by descriptive analysis of the variables considered during this study. Next,
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the chapter will describe the results of the quantitative analysis conducted to answer each
research question. Specifically, descriptive statistics are used to address question one, Partial
Least Squares Regression to address questions two and three, and Kruskal-Wallis H Test to
address question four.
Modification of the Sample
Initially, there were 548 public four-year institutions that met the criteria for inclusion in
the study as described in the previous chapter. After performing imputation using an average of
the two closest years for institutions missing two or fewer years of data, there were a number of
institutions that did not yield a complete six years of data for the independent and dependent
variables. Of the initial institutions, 102 were removed during the analysis stage, leaving 446
colleges. Table 3 details the reasons for removal of an institution from the dataset.
Table 3
Observations Deleted from the Sample
Number of Institutions
Removed

Reason for Removal
Institutions reported less than six years of IPEDS survey data

24

Institutions reporting no FTF institutional aid for two or more years

18

Missing observations for any other variable for three or more years

60

Further, after analyzing the data for outliers, all Colorado public institutions reported zero
dollars for state appropriations. During the timeframe of this study, Colorado state appropriations
were distributed based on the College Opportunity Fund or COF, which was paid to the
institution on behalf of each authorized in-state undergraduate student at a fixed dollar amount
per credit hour (Colorado Department of Education, 2020). Because the funds were received in
the form of tuition, each Colorado institution reported zero state appropriations on the IPEDS
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Finance Survey. As such, the state appropriations for Colorado institutions were calculated using
the formula:
Colorado State Appropriations = UG FTE * 30 * COF per credit hour
One other adjustment to the dataset was made. For some observations, FTF institutional
aid amount reported on the Student Financial Aid survey was greater than the amount of tuition
and fees for first time freshmen. This scenario is possible if the aid package provides for
expenses beyond tuition and fees such as room and board. Because this analysis was limited to
the discount rate for tuition and fees only, the institutional aid amount for these observations was
re-calculated to be 100% of the tuition and fees.
Description of the Sample
Even though all 446 institutions in the sample met this study's definition of a public fouryear not-for-profit institution enrolling first time freshmen, descriptive data illustrate the unique
features among the institutions. Table 4 provides frequencies for categorical variables in the
study, and illustrates the variety in size, Carnegie classification, and geographic region. In terms
of institution size, there was relatively equal distribution of institution sizes above 1,000
students. In Carnegie classification, the majority were Master’s Large Programs, followed by
Doctoral Very High Research, and Doctoral High Research, with Baccalaureate institutions
accounting for just 10% of the sample. Geographically, nearly 30% of institutions are in the
Southeast, with the smallest number of institutions located in the Rocky Mountains (5.18%) and
New England (6.76%).
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Table 4
Frequencies of Categorical Variables
Variable
Land Grant Status
Land Grant
Non-Land Grant
Institution Size Category
1: Under 1,000
2: 1,000 - 4,999
3: 5,000 - 9,999
4: 10,000 - 19,999
5: 20,000 and above
Carnegie Class
15 Doctoral Univ: Very High Research
16 Doctoral Univ High Research
17 Doctoral/Professional Univ
18 Masters Larger Programs
19 Masters Medium Programs
20 Masters Small Programs
21 Baccalaureate Arts & Sciences
22 Baccalaureate Diverse Fields
Geographic Region
Far West AK CA HI NV OR WA
Great Lakes IL IN MI OH WI
Mid East DE DC MD NJ NY PA
New England CT ME MA NH RI VT
Plains IA KS MN MO NE ND SD
Rocky Mountains CO ID MT UT WY
Southeast AL AR FL GA KY LA MS NC SC TN
Southwest AZ NM OK TX

Frequency

Percent

54
392

12.11
87.89

3
92
110
115
126

0.67
20.63
24.66
25.78
28.25

89
82
25
136
40
29
17
28

19.96
18.39
5.61
30.49
8.97
6.50
3.81
6.28

48
62
64
30
41
23
132
46

10.76
13.90
14.35
6.73
9.19
5.16
29.60
10.31

Similarly, Table 5 shows the institutions varied greatly for each of the numeric variables
considered in the study. The variables describing student characteristics demonstrate a large
degree of variability. For instance, under-represented minority enrollment ranges from 1% to
99%, percent Pell ranges from 9% to 98%, percent living with family ranges from 0% to 100%,
and the 75th percentile of ACT ranges from 10 to 34. Three variables highlight the substantial
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differences in institutional characteristics among the sample. First, net tuition revenue ranges
from $0.35M to $159.16M, with 19 observations above the upper outer fence. Second, FTF total
enrollment ranges from 57 to 11,639, with 18 observations above the upper outer fence. This
similarity in outliers between the two variables is not surprising, since enrollment is a
determinant of net tuition revenue. Finally, FTF unfunded discount rate demonstrates the vastly
different tuition discounting practices of the institutions. FTF unfunded discount rate ranges from
0.08% to 78%, with 20 observations above the upper outer fence.
Further, crossing categorical and numeric variables illustrates the variation in the types of
institutions and students served (Table 6). Grouping observations by Carnegie class demonstrates
a consistent pattern from lowest Carnegie class to highest Carnegie class of increasing net tuition
revenue, FTF enrollment, and price of attendance. Similarly, grouping observations by
geographic region reveals differences in financial variables, with the Plains region having
median net tuition revenue of $9.61M, compared to the Great Lakes region with $17.87M.
There are also considerable differences in median FTF unfunded discount rate, with different
Carnegie classes ranging from 16% to 26%, and different geographic regions ranging from 15%
to 25%. Finally, excluding extremely small institutions, unfunded discount rates appear to be
smaller for medium sized institutions, and larger for smaller and larger sized institutions.
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Table 5
Descriptive Statistics of Numeric Variables
Net Tuition Revenue (M)
Net Tuition Revenue per
FTE
FTF Unfunded Discount
Rate
Funded discount rate
Percent Institution Aid
Unfunded
Institution Enrollment
FTF Enrollment
Percent Female
Percent Underrepresented
Minority
Percent with Federal
Loans
Percent Pell
Percent Admitted
ACT Score
Income Q1
Income Q2
Income Q3
Income Q4
Income Q5
Percent with Institutional
Aid
Percent Living on
Campus
Percent Living with
Family
Price – Nonresident
Price – Resident
FTF Enrollment –
Resident
FTF Enrollment –
Nonresident
State appropriations (M)
Competitor Price Ratio
Competitor Aid Ratio
US News Rank
State unemployment rate
HS graduates in state

Mean
20.34
8,583.42

Median
11.78
7,898.27

Std
23.60
3,393.59

Min
0.35
1,241.28

Max
159.16
24,479.86

22.87

21.24

13.40

0.08

77.68

3.03
0.70

1.83
0.81

3.85
0.29

0.00
0.00

31.71
1.00

14,821.12
2,109.53
0.55
0.29

11,018.50
1,529.50
0.56
0.21

12,149.01
1,758.77
0.09
0.23

758.00
57.00
0.05
0.01

73,378.00
11,639.00
0.92
0.99

0.54

0.55

0.17

0.04

0.99

0.39
0.68

0.38
0.70

0.15
0.17

0.09
0.12

0.98
1.00

24.46
0.20
0.09
0.10
0.09
0.10
0.49

24.00
0.18
0.10
0.10
0.09
0.09
0.49

3.36
0.12
0.04
0.03
0.04
0.06
0.22

10.00
0.02
0.00
0.00
0.00
0.00
0.00

34.00
0.77
0.23
0.21
0.28
0.51
1.00

0.74

0.80

0.23

0.00

1.00

0.18

0.12

0.19

0.00

1.00

20,724.47
8,994.23
1,695.83

19,245.33
8,340.80
1,293.50

6,737.37
2,593.11
1,366.42

4,808.58
4,006.08
55.00

47,476.00
22,044.00
10,987.00

411.83

161.00

623.05

0.00

5,073.00

96.91
1.00

54.38
0.98

113.67
0.19

1.82
0.62

761.03
2.01

1.00

0.95

0.47

0.01

3.45

298.85
5.85
112,383.61

321.00
5.60
66,477.50

116.45
1.65
111,552.71

20.00
2.40
5,489.00

420.00
11.20
424,430.00
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Table 6
Median Values by Carnegie Class, Region, and Institution Size
Net
Tuition
Revenue
(M)
Carnegie Class
15 Doctoral VH
16 Doctoral H
17 Doctoral/Prof
18 Masters Larger
19 Masters Medium
20 Masters Small
21 Bacc. A&S
22 Bacc. Diverse
Geographic Region
Far West
Great Lakes
Mid East
New England
Plains
Rocky Mountains
Southeast
Southwest
Institution Size
1: Under 1,000
2: 1,000 - 4,999
3: 5,000 - 9,999
4: 10,000 - 19,999
5: 20,000 and above

FTF
Unfunded
discount
rate

FTF Total
enrollment

Price
Resident

Price NonResident

47.02
16.95
13.49
10.31
6.02
4.68
4.13
3.26

23.59
25.87
21.96
17.58
18.25
15.59
21.49
19.88

4,363.00
2,008.50
2,146.00
1,362.50
871.50
569.00
414.50
406.50

10,402.74
8,589.17
8,041.61
7,851.86
7,886.23
7,898.25
8,467.90
7,624.20

27,297.09
21,085.88
18,917.20
18,069.73
17,032.90
17,838.33
18,891.93
18,194.52

17.66
17.87
9.72
9.66
9.61
13.16
10.70
12.35

24.69
21.55
14.54
21.24
23.56
24.12
21.18
23.59

3,129.50
2,026.00
1,198.00
1,058.50
1,369.00
1,624.00
1,477.00
1,795.00

7,697.55
10,134.49
8,750.70
10,336.57
8,155.65
7,361.50
7,804.20
7,595.74

20,758.50
19,297.95
18,471.76
22,894.65
15,568.16
20,416.03
19,865.47
17,756.45

1.02
3.32
8.05
13.75
36.72

48.45
21.20
18.27
20.23
23.64

193.00
435.50
1,092.50
1,887.50
4,139.00

7,204.65
7,632.93
8,311.68
8,055.71
9,798.09

27,812.01
17,527.18
18,166.12
19,018.00
24,608.63

In terms of the shape of the data, QQ plots and Kolmogorov-Smirnov tests for normality
indicate non-normal distribution for all continuous variables in the dataset. Appendix B provides
figures for QQ plots. To determine the presence of multicollinearity, a Variance Inflation Factor
(VIF) was calculated for each continuous variable. Table 7 provides VIF statistics. Thirteen of
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the 29 continuous variables had high VIF values ranging from 5.078 to 17.891, indicating
multicollinearity among these variables.
Table 7
Variance Inflation Factors for Model Variables
Variable
Intercept
unfunded_tdr
pct_pell_ftf
ENRTOT
unfunded_tdr2
ftf_total
IncomeQ1
pct_living_oncampus
pct_living_wfamily
INSTSIZE
IncomeQ3
IncomeQ4
IncomeQ2
USNewsRank
pct_urm_ftf
pct_oos_ftf
pct_fedloan_ftf
state_appropriations
actcm75
carnegie_code
IncomeQ5
oos_tuifees
pct_aid_unrestricted
inst_funded_tdr
instate_tuifees
Competitor price ratio
Competitor aid ratio
pct_aid_ftf
hs_grad
LANDGRNT
pct_admitted
unemployment_rate
pct_female_ftf

DF
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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Variance
Inflation
0
17.891
15.959
15.824
12.899
12.573
9.585
7.826
7.372
5.807
5.638
5.601
5.369
5.078
4.834
4.813
4.738
4.346
3.979
3.825
3.789
3.456
3.294
3.252
3.118
2.992
2.427
2.180
1.931
1.767
1.624
1.266
1.221

Research Question 1
For question one, descriptive statistics summarize trends in enrollment, discount rate,
resident price, and net tuition revenue at 446 public institutions over six years, from 2012-2013
to 2017-2018. Table 8 provides measures of central tendency for each of these variables. The
standard deviations for each of the measures highlight the difference in types and sizes of
institutions included in the dataset.
Table 8
Measures of Central Tendency for NTR, NTR per FTE, Resident Price, FTF Unfunded Discount
Rate, and FTF Enrollment
Variable

Statistic

2012

2013

2014

2015

2016

2017

Net Tuition
Median
Revenue (M) Mean

11.16

11.39

11.61

12.35

12.33

12.37

18

19.22

20.06

21.11

21.84

21.82

20.29

21.76

22.98

24.31

25.6

26.03

Std
Net Tuition
Revenue per
FTE

Median

7,344.02

7,666.80

7,914.91

8,179.87

8,224.60

8,064.17

Mean

7,927.31

8,388.72

8,562.10

8,857.99

8,942.79

8,806.60

Std

3,171.76

3,269.90

3,351.26

3,474.90

3,514.81

3,494.84

Resident
Price

Median

7,603.42

7,957.95

8,177.52

8,513.93

8,594.32

8,685.50

Mean

8,217.10

8,723.43

8,919.36

9,297.86

9,394.00

9,413.62

Std

2,494.38

2,495.48

2,499.31

2,607.19

2,638.71

2,617.53

FTF
Unfunded
Discount
Rate

Median

19.99

20.71

20.76

21.38

22.13

23.16

Mean

21.44

21.73

22.52

23.13

23.79

24.67

Std

13.14

13.28

13.42

13.48

13.31

13.87

FTF
Enrollment

Median

1,493.50

1,520.50

1,532.00

1,531.50

1,526.50

1,565.50

Mean

2,032.12

2,054.31

2,087.87

2,131.83

2,158.37

2,192.68

Std

1,653.02

1,686.64

1,745.00

1,790.56

1,817.97

1,855.16

During this timeframe, the median FTF unfunded discount rate increased from 20% to
23% (Figure 4), median net tuition revenue per FTE increased from $7,344 to $8,064, median

81

resident price increased from $7,603 to $8,685, and median FTF enrollment increased from
1,494 to 1,566 (Figure 5). In all, over the course of six years median FTF unfunded discount rate
increased 15.9%, median Net Tuition Revenue per FTE increased 9.8%, median resident price
increased 14.2%, and FTF enrollment increased 4.8%. Despite larger discounts being offered to
first time freshmen, institutions were able to increase FTF net tuition revenue per FTE through
larger FTF enrollment and higher FTF tuition prices.
Figure 4
Trends in Median FTF Unfunded Tuition Discount Rates at Public Four Year Institutions, 201213 to 2017-18.
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Figure 5
Trends in FTF Enrollment and Resident Tuition and Fees, 2012-13 to 2017-18
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It is particularly useful to break down FTF unfunded discount rate by deciles in order to
gain a clearer sense of the trends in tuition discounting. Table 9 shows an increasing number of
institutions moving to higher FTF unfunded discount rate ranges. Overall, the percentage of
institutions with FTF unfunded discount rates above 30% increased from 23% in 2012 to 33% in
2017.
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Table 9
First Time Freshmen Institutional Tuition Discount Rate Ranges by Year
Year
2012
2013
2014
2015
2016
2017

Statistic
N
Row Pct
N
Row Pct
N
Row Pct
N
Row Pct
N
Row Pct
N
Row Pct

1-9
97
22%
90
20%
87
20%
79
18%
68
15%
61
14%

FTF Unfunded Tuition Discount Rate Ranges
10-19
20-29
30-39
40-49
126
124
48
38
28%
28%
11%
9%
125
127
63
26
28%
28%
14%
6%
126
121
64
30
28%
27%
14%
7%
124
120
72
32
28%
27%
16%
7%
128
116
82
33
29%
26%
18%
7%
121
116
89
35
27%
26%
20%
8%

50+
13
3%
15
3%
18
4%
19
4%
19
4%
24
5%

To investigate the relationship between FTF unfunded discount rate, net tuition revenue
per FTE, and FTF enrollment, the percentage change in each variable from the previous year is
calculated. Figure 6 displays the relationship between change in median FTF unfunded discount
rate and change in median FTF Enrollment. While median FTF unfunded discount rate increased
every year, median enrollment decreased from 2015 to 2016 and from 2016 to 2017. This points
to a general inconsistency over time in the relationship between FTF enrollment and FTF
unfunded discount rates.
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Figure 6
Percentage change in institutional discount rate and FTF enrollment
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Figure 7 displays the relationship between average change in median FTF unfunded
discount rate and average change in median net tuition revenue per FTE. In this case, both
change in discount rate and change in net tuition revenue per FTE were positive for every year
except for 2017 to 2018, when median net tuition revenue per FTE dropped 2% from the prior
year and the percent change in median FTF unfunded discount rate increased 5% from the prior
year. In addition, there was very little consistency in terms of the magnitudes of percent changes
in median FTF unfunded discount rate and median net tuition revenue per FTE. This highlights
the complexity of the nature of the relationship between these variables, suggesting that factors
other than tuition discounts may be mediating net tuition revenue for FTF.
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Figure 7
Year Over Year Change in Unfunded FTF Discount Rate and Net Tuition Revenue per FTE
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While median statistics for net tuition revenue, enrollment and tuition discount rates
indicate overall gains, it is useful to identify the number of institutions that were able to increase
net tuition revenue and each year, compared to those that experienced a loss in net tuition
revenue and enrollment, as well as the number that increased or decreased FTF unfunded
discount rates (Table 10). In all, 55.8% of institutions increased FTF unfunded discount rates
from the prior year, while 52.8% increased FTF enrollment and 63.8% increased net tuition
revenue per FTE. In other words, just over half of all institutions increased tuition discount rates,
while slightly less than that percentage increased FTF enrollment, and a somewhat larger
proportion was able to increase net tuition revenue per FTE. Again, the lack of clear trends
across years points to the need to investigate other mediating factors for increased net tuition
revenue per FTE.
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Table 10
Number of Institutions with Increased FTF Enrollment, Net Tuition Revenue Per FTE, and FTF
Unfunded Tuition Discount Rate

Year
2012
2013
2014
2015
2016
2017
Total

Increased FTF Enrollment
N
Pct
212
47.5%
218
48.9%
231
51.8%
262
58.7%
246
55.2%
245
54.9%
1,414
52.8%

Increased NTR per FTE
N
Pct
321
72.0%
356
79.8%
281
63.0%
338
75.8%
225
50.4%
187
41.9%
1,708
63.8%

Increased Unfunded
Tuition Discount
N
Pct
227
50.9%
218
48.9%
268
60.1%
263
59.0%
247
55.4%
271
60.8%
1,494
55.8%

Partial Least Squares Regression
To answer research questions two and three, a partial least squares regression model is
developed. PLS regression is used to determine the student, institutional, and macroeconomic
determinants of net tuition revenue for institutions. A PLS regression model is constructed using
the NIPALS algorithm and split cross-validation, with net tuition revenue per FTE as the
dependent variable, and the centered and scaled variables from the student choice model as the
independent variables. The partial least squares regression model (Table 11) shows that the
independent variables loaded onto ten factors, with each row indicating the additional variance
explained by each factor. Analyzing the proportion of variance explained by each factor, a more
parsimonious model includes only five factors. The 5-factor model explains 95.2% of the
variance in net tuition revenue per FTE, while the five additional factors account for less than
5% of the variance in net tuition revenue per FTE.
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Table 11
Percent of Variation Explained by PLS Factors
Number
of Factors
1
2
3
4
5
6
7
8
9
10

Current X
Variation
19.465
7.019
7.956
4.566
3.323
2.715
4.239
4.735
3.115
1.850

Total X
Variation
19.465
26.484
34.440
39.007
42.329
45.045
49.284
54.019
57.134
58.983

Current Y
Variation
66.666
19.715
5.007
2.869
0.942
0.563
0.203
0.152
0.192
0.148

Total Y
Variation
66.666
86.381
91.387
94.256
95.198
95.761
95.963
96.115
96.307
96.456

Root Mean
PRESS
1.081
0.787
0.499
0.443
0.402
0.381
0.345
0.334
0.321
0.300

To confirm the five-factor model, the researcher examined the predicted residual sum of
squares (PRESS) to determine the factors with the minimum prediction error on the validation
dataset. PRESS is the sum of squares of the prediction error, and the smaller the PRESS value,
the better the model's predictive ability. Table 11 displays the output of the PRESS statistic and
also indicates that a 10-factor model offers the greatest level of prediction accuracy. However, in
cases where when the PRESS value for a smaller number of factors is only marginally higher
than the absolute minimum PRESS value, the researcher must consider the value of keeping the
additional factors which can add to model complexity and difficulty of interpretation (Sawatsky
et al., 2015). In this case, the Root Mean Press statistic decreases by less than 0.05 beginning at
Factor 5, which supports the selection of the five-factor model as the most parsimonious model.
Re-running the PLS regression with five factors produces a model for predicting FTF net
tuition revenue per FTE based on the variables in the student choice model. As each category of
categorical variables is treated as a separate variable, this resulted in a model with 47 predictors.
The next step is to determine if any of the 47 variables are unimportant to the model and can be
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pruned. Table 12 displays VIP scores, which measure the contribution of each variable according
to the variance explained by each PLS component. The higher a variable’s VIP score, the higher
its contribution in the model’s predictors and responses. VIP cut-scores vary throughout the
literature, ranging from 1.5 (Jun et al., 2009), to 1.0 (Akarachantachote et al., 2014), to 0.8
(Wold, 1995). This study uses 0.8 as the VIP cut-score, resulting in a total of 25 variables with
the greatest influence in the model.
Table 12
Regression Coefficients and Variable Importance Projection Statistics. First Pruning
Predictor
Resident price
Nonresident price
Competitor Price Ratio
Unfunded TDR2
Pct Nonresident
US News Rank
Unfunded TDR
Carnegie 15 Doc Very High
ACT
Pct Pell FTF
FTF Enrollment
State Appropriations
IncomeQ2
IncomeQ1
Total Enrollment
Institution Size Category
Land Grant Institution
Competitor Aid Ratio
Pct URM FTF
Pct FTF w Inst Aid
Pct Living on Campus
Pct Living w Family
Carnegie 18 Masters Large
IncomeQ3
Pct aid unfunded
Region Southeast AL AR FL GA KY LA MS NC SC TN
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B
0.328
0.221
0.148
-0.174
0.306
-0.052
-0.162
0.044
0.021
0.004
0.039
-0.031
-0.020
-0.039
-0.014
-0.004
-0.030
-0.065
-0.002
-0.037
0.020
0.020
0.038
-0.044
-0.021
-0.104

VIP
2.099
1.887
1.669
1.538
1.520
1.500
1.466
1.378
1.376
1.366
1.297
1.244
1.234
1.223
1.173
1.035
1.032
0.970
0.925
0.916
0.912
0.885
0.831
0.814
0.811
0.791

Table 12 (Continued)
Predictor
Pct w Federal Loans
Pct Female
Region Great Lakes IL IN MI OH WI
IncomeQ5
Region New England CT ME MA NH RI VT
Region Plains IA KS MN MO NE ND SD
Institution Funded TDR
IncomeQ4
Pct Admitted
HS Graduates in State
Unemployment Rate
Region Far West AK CA HI NV OR WA
Carnegie 19 Masters Medium
Region Rocky Mountains CO ID MT UT WY
Carnegie 20 Masters Small
Carnegie 22 Bacc Diverse
Region Mid East DE DC MD NJ NY PA
Region Southwest AZ NM OK TX
Carnegie 21 Bacc A&S
Carnegie 16 Doc High
Carnegie 17 Doc/Prof

B
0.017
-0.006
0.081
-0.064
0.069
-0.012
-0.004
-0.032
-0.031
-0.043
-0.066
0.010
0.004
0.019
-0.023
-0.032
-0.026
-0.010
-0.015
-0.059
0.007

VIP
0.753
0.699
0.686
0.672
0.616
0.542
0.522
0.521
0.514
0.461
0.444
0.404
0.368
0.357
0.301
0.293
0.292
0.285
0.248
0.246
0.209

In addition to VIP statistics, the model also produces regression coefficients to indicate
the effect of each variable on the model factors, and the direction of the effect. The regression
coefficient is an indication of a predictor variables’ importance in predicting the response. If a
variable has both a low VIP and low regression coefficient, it can be safely pruned from the
model. Of the remaining 22 variables with VIP below 0.8, all have low regression coefficients
below .07: percent with federal loans, percent female, income quintile 4, income quintile 5,
percent admitted, institution funded discount rate, unemployment rate, and state high school
graduates. In addition, five of the eight Region categories with low VIP statistics also have low
regression coefficients, which led the researcher to drop this variable as well. The Carnegie
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variable cannot be dropped from the model since one of the Carnegie categories has a VIP above
0.8.
A final PLS regression is run using the same procedures as above while excluding the
nine predictors. This final model identifies the factors important for predicting net tuition
revenue per FTE for FTF at public institutions. Examining the VIP statistics (Figure 8) provides
an indication of the importance of the variable in influencing the model, and examining the
regression coefficients (Figure 9) provides an indication of the magnitude and direction of the
variable effects on net tuition revenue per FTE.
Figure 8
Variable Importance Plot for Final PLS Regression Model
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Figure 9
Regression Coefficients for Final PLS Regression Model

Research Question 2
For the second research question, the study uses the final partial least squares regression
model to estimate a model for net tuition revenue per FTE. Prior to entering the variables into the
model, FTF unfunded discount rate was plotted against net tuition revenue per FTE to gain a
sense of variable distribution. Figure 10 illustrates a quadratic relationship between FTF
unfunded discount rate and net tuition revenue per FTE.
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Figure 10
Scatterplot of Net Tuition Revenue per FTE and FTF Unfunded Tuition Discount Rate

Based on the shape of this distribution, FTF unfunded discount rate and FTF unfunded
discount rate squared are two of the independent variables entered into the partial least squares
regression equation with net tuition revenue per FTE as the dependent variable. Table 13
displays the results of the final PLS regression model after the second pruning in terms of FTF
unfunded discount rate variable importance projection (VIP) statistics, which measure the
contribution of these variables according to the variance explained by each PLS component.
With VIP statistics above 0.8 (Wold, 1995), the two FTF institutional tuition discount rate
variables are important for predicting net tuition revenue per FTE. In terms of model VIP, the
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squared variable ranks 4th and the linear variable ranks 6th, further indicating these variables have
a relatively strong influence on net tuition revenue per FTE. The sign of the parameter estimate
on both variables is negative, indicating that as FTF institutional discount rate increases, net
tuition revenue per FTE decreases. However, examining the factor loadings shows how the PLS
factors are constructed from the centered and scaled predictors, and highlights that the tuition
discount rate variables behave differently in the PLS model than in OLS regression. In the PLS
model, the regression coefficients can be positive for some factors and negative for others.
Table 13
Parameter Estimates, Variable Importance Projections, and Factor Loadings for Predicting Net
Tuition Revenue per FTE through PLS Regression

Predictor
Parameter Estimate
VIP
VIP Rank
Factor Loadings
Factor 1
Factor 2
Factor 3
Factor 4
Factor 5

FTF Unfunded Discount Rate
-0.190
1.321
5
-0.170
-0.508
0.207
0.280
-0.397

FTF Unfunded Discount Rate
Squared
-0.201
1.369
4
-0.193
-0.506
0.205
0.326
-0.287

Research Question 3
The student, institutional, and macroeconomic determinants of net tuition revenue can be
understood by examining the five factors that were significant in the model, as well as their
loadings. The variable factor loadings are displayed in Table 14. Using 0.25 as the cutoff, the
important variables for each factor are identified, including variables that cross-loaded onto more
than one factor.
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Table 14
Variable Factor Loadings, Final Model
Variable
US News Rank
ACT
Carnegie 15 Doc Very High
Unfunded TDR
Unfunded TDR 2
Institution Size Category
Percent Unfunded Aid
Price Resident
Pct Living w Family
Pct Living on Campus
Price Nonresident
Pct FTF w Inst Aid
Pct Pell FTF
IncomeQ2
Pct OOS FTF
Pct URM FTF
IncomeQ1
IncomeQ3
Competitor Price Ratio
Competitor Aid Ratio
Total Enrollment
State Appropriations
FTF Enrollment
Land Grant Institution

1
-0.267
0.257
0.255
-0.170
-0.193
0.147
-0.140
0.340
-0.150
0.162
0.321
-0.102
-0.230
-0.224
0.236
-0.140
-0.206
-0.146
0.303
-0.107
0.174
0.193
0.218
0.169

2
0.172
-0.190
-0.157
-0.508
-0.506
-0.256
-0.252
0.376
0.032
-0.001
0.185
-0.248
0.127
0.023
0.209
0.106
0.091
0.004
0.093
-0.269
-0.265
-0.216
-0.203
-0.171

3
-0.040
-0.067
0.043
0.207
0.205
0.225
0.235
0.423
0.402
-0.347
0.337
0.317
0.283
0.258
0.313
0.243
0.185
-0.003
-0.034
0.305
0.179
0.044
0.171
-0.071

4
0.147
0.061
-0.154
0.280
0.326
-0.126
-0.004
0.225
-0.126
0.189
-0.050
0.289
-0.165
-0.116
0.641
-0.323
-0.336
0.257
-0.332
0.043
-0.160
-0.214
-0.090
-0.045

5
0.029
-0.069
0.071
-0.397
-0.287
0.200
0.123
-0.154
0.077
-0.011
-0.186
-0.261
-0.005
0.162
0.215
-0.020
-0.036
0.175
-0.631
0.547
0.278
0.261
0.252
0.258

Three variables are correlated with Factor 1: US News Rank (β=-0.019, VIP=1.239),
ACT Score (β=0.002, VIP=1.127), and Carnegie Doctoral Very High (β=.024, VIP=1.137).
Other variables that cross-loaded onto this factor include competitor price ratio and resident and
nonresident price. These variables are related to student academic ability and student willingness
to pay. Thus, this factor can be tied back to the student characteristics elements of Layer 1 in
Perna’s integrated model of student choice.
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Factor 2 correlated variables include FTF discount rate (β=-0.203, VIP=1.367), FTF
discount rate squared (β=-0.213, VIP=1.414), institution size (β=0.003, VIP=0.907), and percent
unfunded aid (β=-0.024, VIP=0.738). Resident price and total enrollment cross-loaded onto this
factor. These variables tend to be closely associated with institution finances, which supports the
institution characteristics components of Layer 3 of Perna’s integrated model of student choice.
Factor 3 correlated variables include resident price (β=0.443, VIP=1.855), nonresident
price (β=0.272, VIP=1.588), percent living with family (β=0.052, VIP=0.789), percent living on
campus (β=0.007, VIP=0.778), percent with institutional aid (β=-0.020, VIP=0.883), percent of
Pell FTF (β=0.013, VIP=1.129), and percent in Income Q2 (β=-0.024, VIP=1.026). The percent
of nonresident FTF and competitor aid ratio cross loaded onto this measure. These are measures
of student finances and ability to pay and are associated with the student characteristics elements
of Layer 1 in Perna’s integrated model of student choice.
Factor 4 loadings include percent of nonresident FTF (β=0.383, VIP=1.308), percent of
underrepresented minority FTF (β=-0.007, VIP=0.776), and the income quintiles of students as
follows: Income Q1 (β -0.041, VIP=1.002); Income Q3 (β=-0.025, VIP= 0.647). Competitor
price ratio, percent with institutional aid, and the unfunded discount rate variables cross loaded
onto this factor. These appear to be measures of how student finances intersect with institution
finances, the first and third layers in Perna’s integrated model of student choice.
Finally, Factor 5 loadings include competitor price ratio (β=0.068, VIP=1.401),
competitor aid ratio (β=-0.020, VIP=0.908), state appropriations (β=-0.041, VIP=1.053), land
grant (β=-0.026, VIP= 0.858), FTF enrollment (β=0.046, VIP=1.082), and total enrollment (β=
-0.007, VIP=1.003). Variables that cross-loaded onto Factor 5 include the unfunded discount rate
variables and percent with institutional aid. These are indications of institution size and

96

characteristics, and of state higher education funding policy, which supports the overlapping and
integrated third and fourth layers of Perna’s integrated model of student choice.
Research Question 4
To answer research question four, institutions are divided into categories of institution net
price elasticity to compare variables for institutions that were able to successfully leverage
tuition discounting to increase net tuition revenue against those institutions that were not able to
do so. There are three categories of net price elasticity of tuition: elastic with negative net tuition
revenue (elastic-decreasing), elastic with positive net tuition revenue (elastic-increasing), and
inelastic. Kruskal–Wallis H test and post hoc analysis using Dwass, Steel, and Critchlow-Fligner
pairwise comparisons are used to determine differences among the elasticity groups between the
predictor variables identified in question three. This analysis identifies the significant student,
institutional, and economic characteristics for institutions successfully leveraging tuition
discounting for revenue management.
Calculation of Net Price Elasticity
Categories of net price elasticity provide insight into the combination of institutional
discount rate, net tuition revenue, and enrollment for institutions. This allows for understanding
how key variables differed across institutions where enrollment changed (positively or
negatively) with respect to discounted tuition process, compared to those where enrollment did
not change with respect to discounted tuition prices. Net tuition elasticity is defined as the ratio
of the year-over-year percent change in change in enrollment to the percent change in net tuition
price. To calculate individual net price elasticities for each institution, a log-log regression
formula is used, as was done in Campbell and Siegel’s (1967) pioneering study on tuition
elasticity. In a log-log equation, the natural log transformation of the x variable (net price) is
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regressed on the natural log transformations of the y variable (FTF enrollment), and the resulting
coefficient is the elasticity of the x variable. Thus, net tuition elasticity (€) is calculated using the
following formula:
ln(FTF_Totali)= a + βi ln(net_pricei)
where i represents a given institution and βi represents net tuition elasticity (€) of an
institution for the years of this study. Absolute values of less than one indicate inelastic demand
for tuition, meaning the change in tuition discount did not significantly impact enrollment. In
contrast, absolute values of greater than one point to an elastic demand for tuition, meaning
changes in tuition discount had an impact on enrollment.
For institutions with an elastic demand for tuition, it is useful to distinguish between
those with positive net tuition revenue changes from the prior year and those with negative net
tuition revenue changes; while the former group was able to leverage changes in net price to
increase enrollment and thereby revenue, the latter group saw enrollment declines in the face of
increasing net tuition prices. Frequencies and median values for € are displayed in Table 15.
Consistent with literature that finds public four-year institutions have relatively inelastic tuition
rates (Heller, 1997; Leslie & Brinkman, 1987), 76% of institutions had inelastic net tuition
prices. Roughly 10% of institutions had relatively elastic-decreasing net tuition prices, and 13%
had relatively elastic-increasing net tuition prices. The elastic-increasing institutions were able to
generate net tuition revenue through tuition discounting, the elastic-decreasing lost net tuition
revenue, and the inelastic institutions overall increased net tuition revenue but demonstrated no
relationship between discounted price and enrollment. It is worth noting that overall € was
0.221, which converts to a SPRC of .02. Thus, a $100 increase in net tuition price resulted in a
2% enrollment increase for all institutions during the timeframe of this study.
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Table 15
Frequencies of Relative Net Tuition Elasticity
€
Relative Elasticity
Elastic Decreasing Revenue
Elastic Increasing Revenue
Inelastic
Total

Frequency Percent
272
10.16
358
13.38
2046
76.46
2676 100.00

1.303
1.051
0.193
0.221

Median  in
Net Tuition
Revenue
-1,775,818.59
2,698,265.51
809,512.14
799,408.90

Median 
in FTF
Enrollment
-90
135
23
27

For further understanding of the elasticity groups, significant variables from question
three are analyzed for measures of central tendency among the three groups (Table 16) and
grouped by categorical variables of Carnegie classification and land grant status (Table 17).
In general, institutions with elastic-increasing net tuition revenue had median values
reflecting higher prices of attendance, larger enrollments, more nonresident students, lower
(better) US News Ranks, fewer students from low-income ranges, and higher state
appropriations. In contrast, institutions with elastic-decreasing net tuition revenue had median
values reflecting lower competitor pricing, smaller enrollments, fewer nonresidents, more lowincome students, and lower state appropriations. Median values of variables for institutions with
inelastic net tuition rates were generally between the elastic-decreasing and elastic-increasing
institutions, with the following differences: lower resident price and lower percent living on
campus.
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Table 16
Median Variable Values by Categories of Relative Elasticity
Variable
Price – Resident
Price – Nonresident
Competitor Price Ratio
Competitor Aid Ratio
FTF Unfunded Discount Rate
FTF Unfunded Discount Rate 2
Percent Institution Aid Unfunded
Institution size category
Institution Enrollment
FTF Enrollment
Income Q3
Income Q2
Income Q1
Pct Nonresident
US News Rank
ACT Score
Pct Living with Family
Pct Living on Campus
Percent with Institutional Aid
Pct URM
Pct Pell
State Appropriations (M)

Elastic Decreasing
8,879.08
18,867.31
0.93
0.96
21.33
0.05
0.87
3
8,918.50
1,359.50
0.11
0.1
0.19
0.11
355
24
0.1
0.84
0.48
0.19
0.4
44.38

Elastic Increasing
8,656.69
20,789.47
1.02
0.93
21.07
0.04
0.85
4
12,106.50
1,864.00
0.09
0.09
0.16
0.17
293
25
0.1
0.84
0.49
0.21
0.36
65.24

Inelastic
8,201.38
19,153.02
0.97
0.95
21.27
0.05
0.87
4
10,998.00
1,490.50
0.1
0.1
0.18
0.13
324
24
0.13
0.79
0.5
0.21
0.38
54.4

In terms of Carnegie class, because of the skewed distribution of both Carnegie class and
elasticity groups it is useful to compare the frequency percent in each elasticity group to the total
frequency to see where Carnegie representation in the elasticity group was larger than Carnegie
representation overall. Doctoral institutions are represented more heavily in the Elastic
Increasing institutions, while Master’s Large and Baccalaureate are more heavily represented in
the Inelastic group, and Master’s Medium and Master’s Small institutions are represented more
heavily in the group of institutions with Elastic Decreasing net tuition revenue. In terms of land
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grant status, land grant institutions represent 12% of all institutions, but 17% of institutions with
Elastic Increasing net tuition revenue, while non-land grant institutions are more heavily
represented in the inelastic. To robustly test for differences in the predictor variables among the
groups, non-parametric analysis is used to examine group mean differences.

Table 17
Frequencies of Categories of Elasticity by Carnegie Class
Percent of
Total

Carnegie Class
15 Doc Very High
16 Doc High
17 Doc/Prof
18 Masters Large
19 Masters Medium
20 Masters Small
21 Bacc A&S
22 Bacc Diverse
Land Grant Status
Land Grant
Non-Land Grant

Elastic
Decreasing
Column
N
%

Elastic
Increasing
Column
N
%

0.20
0.18
0.06
0.30
0.09
0.07
0.04
0.06

37
64
15
77
35
22
9
13

0.14
0.24
0.06
0.28
0.13
0.08
0.03
0.05

95
104
21
61
37
20
9
11

0.12
0.88

35
237

0.13
0.87

61
297

Inelastic

N

Column
%

0.27
0.29
0.06
0.17
0.10
0.06
0.03
0.03

402
324
114
678
168
132
84
144

0.20
0.16
0.06
0.33
0.08
0.06
0.04
0.07

0.17
0.83

228
1,818

0.11
0.89

Kruskal-Wallis Post Hoc Test
Examination of QQ plots and Kolmogorov-Smirnov statistics for each variable indicate
non-normal distribution of the predictor variables among the elasticity groups. The KruskalWallis Test is used to identify differences in means of predictor variables for institutions with
elastic-increasing, elastic-decreasing, and inelastic tuition rates. This is a nonparametric test for
comparing more than two independent groups. If significant differences are found among the
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groups, post-hoc analysis is performed using the Dwass, Steel, Critchlow-Fligner multiple
comparisons procedure to help determine which pairs differed. Significant differences are found
for 16 of the 22 variables. Results of the group comparison statistics are reported below, and
summarized in Table 18.
Price of Attendance – Resident. A Kruskal-Wallis test showed that there was a
statistically significant difference in resident price between the different elasticity groups, χ2(2)
=19.862, p <0.001. Pairwise two-sided multiple comparison indicates differences between
Inelastic vs. Elastic Increasing (p<0.01), and between Inelastic vs. Elastic Decreasing (p<0.01),
but not between Elastic Decreasing vs. Elastic Increasing (p=0.997). The mean rank Wilcoxon
scores were higher for Elastic Decreasing (M=1460.131) than for Elastic Increasing
(M=1457.176) and Inelastic (M=1301.565).
Price of Attendance – Nonresident. A Kruskal-Wallis test showed that there was a
statistically significant difference in nonresident price between the different elasticity groups,
χ2(2) = 13.351, p <0.01. Pairwise two-sided multiple comparison indicates differences between
Inelastic vs. Elastic Increasing (p<0.05) and between Elastic Decreasing vs. Elastic
Increasing(p<0.001), but not between Inelastic vs. Elastic Decreasing (p=0.057). The mean rank
Wilcoxon scores were higher for Elastic Increasing (M=1444.529) than for Inelastic
(M=1335.932) and Elastic Decreasing (M=1218.264).
Competitor Price Ratio. A Kruskal-Wallis test showed that there was a statistically
significant difference in competitor price ratio between the different elasticity groups, χ2(2) =
30.317, p <0.001. Pairwise two-sided multiple comparison indicates differences between Elastic
Decreasing vs. Elastic Increasing (p<0.001), between Inelastic vs. Elastic Decreasing (p<0.001),
and between Inelastic vs. Elastic Increasing (p<0.01). The mean rank Wilcoxon scores were
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higher for Elastic Increasing (M= 495.225) than for Inelastic (M=1335.644) and Elastic
Decreasing (M= 1153.708).
Competitor Aid Ratio. A Kruskal-Wallis test showed that there was no statistically
significant difference in competitor aid ratio between the different elasticity groups, χ2(2) =
0.154, p=0.926.
FTF Unfunded Discount Rate. A Kruskal-Wallis test showed that there was no
statistically significant difference in FTF unfunded discount rate between the different elasticity
groups, χ2(2) = 0.027, p=0.987.
Percent Unfunded Institutional Aid. A Kruskal-Wallis test showed that there was no
statistically significant difference in percent of unfunded institutional aid between the different
elasticity groups, χ2(2) =0.302, p=0.860.
Total Enrollment. A Kruskal-Wallis test showed that there was a statistically significant
difference in total enrollment between the different elasticity groups, χ2(2) = 17.689, p <0.001.
Pairwise two-sided multiple comparison indicates differences between Elastic Decreasing vs.
Elastic Increasing (p<0.001), and between Inelastic vs. Elastic Increasing (p<0.01), but not
between Inelastic vs. Elastic Decreasing (p=0.076). The mean rank Wilcoxon scores were higher
for Elastic Increasing (M=1474.726) than for Inelastic (M=1330.336) and Elastic Decreasing
(M=1220.616).
FTF Enrollment. A Kruskal-Wallis test showed that there was a statistically significant
difference in FTF enrollment between the different elasticity groups, χ2(2) = 22.581, p <0.001.
Pairwise two-sided multiple comparison indicates differences between Elastic Decreasing vs.
Elastic Increasing (p<0.001) and between Inelastic vs. Elastic Increasing (p<0.001), but not
between Inelastic vs. Elastic Decreasing (p=0.135). The mean rank Wilcoxon scores were higher
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for Elastic Increasing (M=1502.922) than for Inelastic (M=1324.608) and Elastic Decreasing
(M=1226.586).
Income Quintile 3. A Kruskal-Wallis test showed that there was a statistically significant
difference in Income Q3 between the different elasticity groups, χ2(2) = 14.986, p <0.001.
Pairwise two-sided multiple comparison indicates significant differences between Elastic
Decreasing vs. Elastic Increasing (p<0.01), between Inelastic vs. Elastic Decreasing (p<0.05)
and between Inelastic vs. Elastic Increasing (p<0.05). The mean rank Wilcoxon scores were
higher for Elastic Decreasing (M=1476.958) than for Inelastic (M=1337.956) and Elastic
Increasing (M=1236.412).
Income Quintile 2. A Kruskal-Wallis test showed that there was a statistically significant
difference in Income Q2 between the different elasticity groups, χ2(2) = 10.614, p <0.01.
Pairwise two-sided multiple comparison indicates no differences between Elastic Decreasing vs.
Elastic Increasing (p=0.146), or between Inelastic vs. Elastic Decreasing (p=0.796), but
significant differences between Inelastic vs. Elastic Increasing (p<0.01). The mean rank
Wilcoxon scores were higher for Inelastic (M=1360.932) than for Elastic Decreasing
(M=1329.689) and Elastic Increasing (M=1216.993).
Income Quintile 1. A Kruskal-Wallis test showed that there was no statistically
significant difference in Income Q1 between the different elasticity groups, χ2(2) = 4.819, p
=0.090.
Percent FTF with Aid. A Kruskal-Wallis test showed that there was no statistically
significant difference in percent of FTF with aid between the different elasticity groups, χ2(2) =
3.86, p=0.145.
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Percent of Nonresident FTF. A Kruskal-Wallis test showed that a statistically
significant difference in the percent of nonresident first time freshmen among the different
elasticity groups, χ2(2) = 12.760, p<0.001. Pairwise two-sided multiple comparison indicates no
differences between Elastic Decreasing vs. Elastic Increasing (p=0.057), and no differences
between Inelastic vs. Elastic Decreasing (p=0.999), but differences between Inelastic vs. Elastic
Increasing (p=<0.01). The mean rank Wilcoxon scores were higher for Elastic Increasing
(M=1474.261) than for Elastic Decreasing (M=1317.994) and Inelastic (M=1317.471).
State Appropriations. A Kruskal-Wallis test showed that there was a statistically
significant difference in state appropriations between the different elasticity groups, χ2(2) =
19.327, p <0.001. Pairwise two-sided multiple comparison indicates differences between Elastic
Decreasing vs. Elastic Increasing (p<0.001), between Inelastic vs. Elastic Decreasing (p<0.05),
and between Inelastic vs. Elastic Increasing (p<0.01). The mean rank Wilcoxon scores were
higher for Elastic Increasing (M=1473.963) than for Inelastic (M=1331.445) and Elastic
Decreasing (M=1204.438).
US News Rank. A Kruskal-Wallis test showed that there was a statistically significant
difference in US News Rank between the different elasticity groups, χ2(2) = 22.198, p <0.001.
Pairwise two-sided multiple comparison indicates differences between Elastic Decreasing vs.
Elastic Increasing (p<0.001), between Inelastic vs Elastic Increasing (p<0.05), and between
Inelastic vs Elastic Decreasing (p<0.01). The mean rank Wilcoxon scores were higher for Elastic
Decreasing (M=1484.728) than for Inelastic (M=1343.805) and Elastic Increasing
(M=1197.081).
ACT Score. A Kruskal-Wallis test showed that there was a statistically significant
difference in ACT Score between the different elasticity groups, χ2(2) = 13.675, p <0.01.
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Pairwise two-sided multiple comparison indicates differences between Elastic Decreasing vs.
Elastic Increasing (p<0.01), and between Inelastic vs Elastic Decreasing (p<0.01), but not
significant differences between Inelastic vs. Elastic Increasing (p=0.424). The mean rank
Wilcoxon scores were higher for Elastic Increasing (M=1402.486) than for Inelastic
(M=1347.780) and Elastic Decreasing (M=1184.482).
Percent Pell. A Kruskal-Wallis test showed that there was a statistically significant
difference in percent Pell between the different elasticity groups, χ2(2) = 8.232, p <0.05.
Pairwise two-sided multiple comparison indicates differences between Elastic Decreasing vs.
Elastic Increasing (p<0.05), but not between Inelastic vs. Elastic Decreasing (p=0.169), or
between Inelastic vs. Elastic Increasing (p=0.123). The mean rank Wilcoxon scores were higher
for Elastic Decreasing (M=1431.274) than for Inelastic (M=1340.966) and Elastic Increasing
(M=1253.922).
Percent Underrepresented Minority. A Kruskal-Wallis test showed that there was no
statistically significant difference in percent of underrepresented minority students between the
different elasticity groups, χ2(2) = 0.860, p=0.651.
Percent Living on Campus. A Kruskal-Wallis test showed that there was a statistically
significant difference in percent of students living on campus between the different elasticity
groups, χ2(2) = 11.015, p<0.01. Pairwise two-sided multiple comparison indicates no differences
between Elastic Decreasing vs. Elastic Increasing (p=0.998), or between Inelastic vs. Elastic
Decreasing (p=0.065), but significant differences between Inelastic vs. Elastic Increasing
(p<0.05). The mean rank Wilcoxon scores were higher for Elastic Increasing (M=1431.6453)
than for Elastic Decreasing (M=1422.597) and Inelastic (M=1311.0218).
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Percent Living with Family. A Kruskal-Wallis test showed that there was a statistically
significant difference in percent of students living with family between the different elasticity
groups, χ2(2) = 13.316, p<0.01. Pairwise two-sided multiple comparison indicates no differences
between Elastic Decreasing vs. Elastic Increasing (p=0.969), but significant differences between
Inelastic vs. Elastic Decreasing (p=0.065), and between Inelastic vs. Elastic Increasing (p<0.01).
The mean rank Wilcoxon scores were higher for Elastic Increasing (M=1368.653) than for
Elastic Decreasing (M=1250.441) and Inelastic (M=1233.082).
Carnegie Class. A Kruskal-Wallis test showed that there was a statistically significant
difference in Carnegie class between the different elasticity groups, χ2(2) = 34.308, p <0.001.
Pairwise two-sided multiple comparison indicates differences between Elastic Decreasing vs.
Elastic Increasing (p<0.001), and between Inelastic vs. Elastic Increasing (p<0.001), but not
significant differences between Inelastic vs. Elastic Decreasing (p=0.883). The mean rank
Wilcoxon scores were higher for Elastic Decreasing (M=1393.989) than for Inelastic
(M=1369.063) and Elastic Increasing (M=1121.670).
Land Grant Status. A Kruskal-Wallis test showed that there was a statistically
significant difference in Carnegie Class between the different elasticity groups, χ2(2) = 10.117,
p<0.01. Pairwise two-sided multiple comparison indicates no differences between Elastic
Decreasing vs. Elastic Increasing (p=0.319), or between Inelastic vs. Elastic Decreasing
(p=0.677), but significant differences between Inelastic vs. Elastic Increasing (p<0.001). The
mean rank Wilcoxon scores were higher for Inelastic (M=1351.397) than for Elastic Decreasing
(M=1328.331) and Elastic Increasing (M=1272.517).
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Table 18
Results of Kruskal Wallis H Test, Post Hoc Tests, and Median Values Among Relative Elasticity Categories
Kruskal Wallis
H Test

Dwass-Steel-Critchlow-Fligner Test

Elastic
Decreasing vs
Inelastic vs
Elastic
Elastic
Variable
H(2)
Increasing
Increasing
Institution Enrollment
17.689***
-4.224***
-3.236**
FTF Enrollment
22.581***
-4.692***
-3.982***
Pct Nonresident FTF
12.760***
-2.294
-3.583**
Price Resident
19.862**
0.062
-3.518**
Price Nonresident
13.351**
-3.960***
-2.393**
Competitor Price Ratio
30.317***
-5.571***
-3.590**
US News Rank
22.198***
4.824***
3.311**
ACT Score
13.675**
-3.475**
-1.250
Income Q2
10.614**
1.890
3.237**
Income Q3
14.986***
3.551**
2.353*
Percent Pell
8.232*
2.900*
1.958
Pct Living on Campus
11.015**
-0.141
-2.726*
Pct Living w Family
13.316**
0.241
3.070**
State Appropriations (M)
19.327***
-4.542***
-3.175**
Carnegie
34.308***
4.635***
-5.688***
Land Grant Status
10.112**
1.442
-3.164**
Unfunded TDR
0.027
0.107
-0.084
Pct FTF with Aid
0.145
-0.459
-1.716
Pct Aid Unrestricted
0.302
0.211
-0.945
Pct URM
0.859
0.005
-0.599
Note. * indicates p < .05, ** indicates p < .01, *** indicates p < .001.
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Inelastic vs.
Elastic
Decreasing
2.170
1.911
0.037
-3.177**
2.290
3.631***
-2.816*
3.299**
0.644
-2.857*
-1.801
-2.237
2.362*
2.503*
0.476
-0.842
-0.146
-1.183
-0.565
-0.781

Median Values

Elastic
Decreasing
8,918.50
1,359.50
0.11
8,879.08
18,867.31
0.93
355.00
24.00
0.10
0.11
0.40
0.84
0.10
44.38
18.00
2.00
21.33
0.48
0.87
0.19

Elastic
Increasing
12,106.50
1,864.00
0.17
8,656.69
20,789.47
1.02
293.00
25.00
0.09
0.09
0.36
0.84
0.10
65.24
16.00
2.00
21.07
0.49
0.85
0.21

Inelastic
10,998.00
1,490.50
0.13
8,201.38
19,153.02
0.97
324.00
24.00
0.10
0.10
0.38
0.79
0.13
54.40
18.00
2.00
21.27
0.50
0.87
0.21

Summary
This chapter provided results of the analysis used to answer the four questions for this
study. Descriptive statistics, partial least squares regression, and non-parametric procedures were
used to perform the analyses. The findings illustrate positive trends in FTF enrollment, FTF
unfunded tuition discount rate, and FTF net tuition revenue per FTE for the timeframe of the
study. PLS regression suggested five factors explained the most variance in the relationship
between the predictor variables from Perna’s (2006) integrated model of student choice, and the
dependent variable of net tuition revenue per FTE. Importantly, two of the significant variables
that loaded onto a factor were FTF unfunded discount rate and FTF unfunded discount rate
squared. The relationship between these variables and net tuition revenue per FTE was negative,
indicating that as FTF unfunded discount rates increased, net tuition revenue per FTE decreased.
This finding is contrary to Hillman’s (2012) study that supports a positive, quadratic relationship
between institutional discount rate and net tuition revenue per FTE.
Finally, the significant variables from the PLS regression model were examined for
differences in means among institutions with elastic tuition rates and increasing net tuition
revenue, elastic tuition rates and decreasing net tuition revenue, and inelastic net tuition revenue.
Overall, there were 358 (13%) institutions that were able to successfully leverage FTF discount
rates to increase FTF net tuition revenue for the year, compared to 272 (10%) that lost FTF net
tuition revenue, and 2,046 (76%) institutions with no changes in FTF enrollment relative to
changes in net price. Differences in mean ranks of each group were examined for the retained
variables from the final pruned PLS regression model. Significant differences were found for
resident and nonresident price, competitor price ratio, total enrollment, FTF enrollment, percent
nonresident FTF, income quintiles 2 and 3, percent Pell, percent living on campus, percent living
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with family, ACT score, US News Rank, Carnegie class, state appropriations, and land grant
status. No significant differences in means were found among elasticity groups for FTF unfunded
discount rate, percent of institutional aid unfunded, percent of FTF with aid, competitor aid ratio,
percent underrepresented minority, and Income Quintile 1. Significant differences in mean ranks
were found between Elastic Increasing vs. Inelastic in 14 of the 22 variables that significantly
predicted net tuition revenue in the final PLS model. In addition, significant differences were
found in mean ranks of 10 variables between Elastic Decreasing vs. Elastic Increasing. These
results indicate that there are indeed student and institutional characteristics that are associated
with institutions able to increase net tuition revenue by leveraging net tuition elasticity and
tuition discounts. Implications of these results will be discussed in the concluding chapter.
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CHAPTER 5 - CONCLUSION
It is clear there is a need for more understanding of the role in tuition discounting for
revenue management at public institutions. To begin with, sources of revenue for public
institutions have been becoming more heavily reliant on student tuition and fees in the face of
shrinking state subsidies. Secondly, the projections of high school graduates who will graduate
over the next decade is forecasted to decline 9% in the five years after 2026 (Bransberger &
Michelau, 2017), making competition for student enrollment and the accompanying tuition
revenue even more fierce. Thirdly, the increasing price of tuition makes tuition discounting an
important component of affordability for many students. And finally, the commodification of
public higher education in the environment of academic capitalism leads to students-asconsumers looking for the highest discounts available. As such, it is important for public
institutions to understand how to leverage tuition discounting for increased net tuition revenue.
The purpose of this study was to determine the tuition discount rates at public four-year not-forprofit institutions in the United States, and to identify the economic, student and institutional
characteristics that impact the success of tuition discounting for net tuition revenue.
To examine the relationship between net tuition revenue and tuition discounting, this
study reviewed the practice of tuition discounting at higher education institutions with respect to
net tuition elasticity, or the ability of an institution to leverage net price to increase enrollment.
Situated on theories of Student Choice, Human Capital, and Student Price Response, this study
examined the literature to review prior research and to inform the research design. This chapter
focuses on the research findings of this study and conclusions from those results, implications for
practice, and recommendations for future research.
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Interpretation of Results
This study sought to identify the student, institutional, and environmental determinants of
net tuition revenue at public, not-for-profit institutions from 2012-2013 to 2017-2018 that were
able to leverage net tuition revenue through tuition discounting. A three-step quantitative
analysis was developed to answer the study’s research questions using dynamic panel data from
publicly available datasets. A discussion of the results of this analysis follows.
Trends in Net Tuition Revenue, Enrollment and Unfunded Discount Rates
The descriptive analysis provided an overview in trends of net tuition revenue,
enrollment, and unfunded discount rates for first time freshmen over the years of the study.
Variances in student, institutional, and environmental variables, as well as differences in median
values of net tuition revenue, enrollment, and unfunded discount rate across institution
characteristics supported the need for further exploration into the driving forces behind the
parameters necessary for successfully using tuition discounting for revenue management.
In terms of trends in tuition discounting at public institutions, this study found that
median FTF unfunded discount rates increased from 20.0% in 2012 to 23.2% in 2017. This
represents an increase of 15.9% over the course of six years, or 2.7% per year. This discount rate
is significantly higher than what was calculated by Hillman (2012) over the years from 2002 to
2008, who cited an average of 10.9% to 12.4%. While some of this difference is likely due to
increases in tuition discounts over time, it is also important to note that this study calculates the
discount rate for first-time freshmen, while Hillman used overall institution discount rate which
includes discounts for continuing and transfer students. To put this in context, the NACUBO
annual tuition discounting study calculates both a freshmen and institutional discount rate, and
the freshman rate is typically roughly five percentage points higher than the institutional rate
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(NACUBO, 2019). Assuming discount rates continued to increase in the years between
Hillman’s study and this study and taking into consideration the higher discount rates for first
time freshmen, the calculated discount rate for this study is in line with prior research.
During the timeframe of the study, not only did FTF unfunded discount rates increase but
so did resident tuition price, and FTF enrollment. From 2012 to 2017 median resident price
increased by 14.2%, and median enrollment of first-time freshmen increased 4.8%. The net
result was an increase in median net tuition revenue of 10.0%. Thus, institutions returned part of
their gains in revenue from price increases to students in the form of institutional discounts,
while still increasing net tuition revenue overall. This is consistent with Breneman’s
microeconomic theory of private institutions, which suggests that institutions are increasing both
price and discount rates and still generating positive net tuition revenue.
Determinants of Net Tuition Revenue
The results of question one demonstrated that among the sample of 446 institutions there
were clearly institutions that were more successful than others at generating net tuition revenue.
Nearly 37% of institutions experienced diminished net tuition revenue for the given year during
the timeframe of the study. To robustly determine the reasons for increasing or decreasing net
tuition revenue, a PLS regression model was developed using factors from this study’s key
theorical framework of Student Choice Theory. While the fundamental assumption of tuition
discounting for revenue management is that institutions can manipulate enrollment and revenue
through strategic price discounts to selected students, Student Choice Theory acknowledges that
a student’s decision to enroll is impacted by many interrelated and overlapping factors, including
student, institutional, and environmental factors (Perna, 2006).
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There were several reasons for selecting PLS regression as the methodology for this
study. To begin with, PLS regression allowed for all of the significant variables from the student
choice model to be identified, rather than being determined a priori as was done in prior research
(Behaunek, 2015; Hillman, 2012; Lord, 2018; Summers 2004). Variables found to be significant
that were not included in prior research included US News Rank, student living arrangements,
competitor price ratio, land-grant status, and students from middle-income ranges. Another key
advantage of PLS regression was that it allowed for all collinear variables to be retained in the
model, unlike other studies which dropped collinear variables (Behaunek, 2015; Hillman, 2012;
Lord, 2018; Summers 2004). Because the primary focus of this study was to identify all possible
determinants of net tuition revenue, it was important to retain as many variables as possible.
Finally, PLS regression enabled the inclusion of categorical and numeric variables. Hillman’s
(2012) study cited the limitation of the GMM technique, which precluded analysis for Carnegie
groups, because of the large number of instruments that would have resulted. PLS regression
overcomes this limitation.
The study found that net tuition revenue was significantly influenced by five key factors,
which closely aligned with Perna’s (2006) integrate model of student choice. These factors
included student characteristics, institution finances and aid strategy, student finances, the
overlapping layers of student and institution finances, and the overlapping layers of institutional
characteristics and state higher education policy. The variables that loaded onto the factors
showed that net tuition revenue was influenced by student financial needs, academic ability,
underrepresented minority status, living arrangements, and residency status; by institutional
price, discounting practices, reputation, Carnegie classification, land grant status, and size; and
by environmental aspects such as state appropriations and relative price to other state institutions.
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Overall, these variables explained 95% of the variation in FTF net tuition revenue and are
consistent with categories of variables used in other studies to predict net tuition revenue
(Hillman, 2012; Summers, 2004).
Unfunded Tuition Discount Rate and Net Tuition Revenue
To determine the impact of FTF unfunded discount rate on net tuition revenue, this study
examined how the FTF unfunded discount rate contributed to the PLS model. While a simple
OLS regression equation pointed to a quadratic equation for FTF unfunded discount rate, the
PLS regression coefficients were negative for FTF unfunded discount rate (β=-0.203) and FTF
unfunded discount rate squared (β=-0.213). This is inconsistent with other research that predicted
a quadratic distribution of net tuition revue with respect to FTF unfunded discount rate
(Behaunek, 2015; Hillman, 2012; Lord, 2018). In other words, while other researchers found a
hill-shaped distribution of net tuition revenue as tuition discount rates increased, this study was
not able to confirm those findings. One possible explanation could be due to the differences in
population as mentioned previously; it is possible that the relationship between FTF net tuition
revenue and FTF discount rate does not behave the same as at the institutional level. Another
possible reason for the contrary finding of a consistently negative coefficient for unfunded
discount rate is that the PLS model allows for the inclusion of collinear variables that could
change the influence of FTF unfunded discount rate on net tuition revenue (Farahani et al.,
2010). It is worth noting however that the decomposition of the X and Y variables into factors
actually provides support for a quadratic distribution of FTF unfunded discount rate, as the signs
on the factor loadings are positive for Factor 3 and Factor 4. This indicates that higher FTF
discount rates are associated with positive net tuition revenue within the factors related to student
financial characteristics and the intersection of student characteristics and institutional financing.
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For those institutions whose characteristics load strongly onto factors 3 and 4 increased net
tuition revenue is positively associated with tuition discount rates, which is consistent with prior
research.
Institutions Successfully Leveraging Tuition Discounting for Net Tuition Revenue
The next step in the analysis was to examine all significant variables from the PLS model
to determine whether differences in any of these variables existed among institutions with
different types of net tuition elasticity. Net tuition elasticity was calculated for each institution,
and overall net tuition elasticity was found to be inelastic and positive, at 0.221 for the years of
this study. This relatively small, positive € value less than one indicates the relatively small
influence of change in price on change in enrollment, suggesting that students were willing to
enroll despite increases in net tuition prices. These findings generally agree with prior research
on net tuition elasticity, which points to relatively inelastic demand for tuition at public
institutions (Heller, 1997; Hemelt & Marcotte, 2011; Leslie & Brinkman, 1987).
The calculation of net tuition elasticity for institutions enabled the researcher to divide
the institutions into three distinct elasticity groups. Institutions that increased net tuition revenue
with elastic net tuition rates were successfully able to leverage net tuition revenue through
discounting, negatively elastic institutions lost revenue through discounting, and inelastic
institutions had no change in revenue through discounting. Figure 11 illustrates that relatively
few institutions sustained increasing net tuition revenue and positive elasticity for the entire
timeframe of the study; only 19 institutions had five or six years of positive elasticity and
increasing net tuition revenue.
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Figure 11
Number of Years in which Institutions Had Elastic Net Tuition and Increased Revenue
33

35
30
30
25
20

16

15

15
10
5

4

5
0
1

2

3

4

5

6

Research question four sought to identify the key determinants of net tuition revenue for
those institutions with elastic and positive net tuition. Kruskal Wallis tests identified differences
in mean ranks of predictor variables for institutions with elastic-increasing, elastic-decreasing,
and inelastic tuition rates. The results indicate significant differences in all predictor variables
except Income Q1, Percent URM, FTF unfunded discount rate, percent of institution aid
unfunded, percent of FTF with aid and competitor aid ratio. Table 18 lists the results of the
Kruskal Wallis and post hoc tests for variables with significant differences in means among the
elasticity groups, along with median values of those variables. There were significant differences
between elastic-increasing and elastic-decreasing institutions for ten of the variables, and
significant differences between elastic-increasing and inelastic for 14 of the variables. These
differences suggest that there are certain student, institutional, and environmental factors that are
associated with successfully leveraging net tuition elasticity and discount rates in order to
increase net tuition revenue.
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Aid. Results showed no significant differences among the elastic-increasing, elasticdecreasing, and inelastic groups for any of the variables related to aid, including FTF unfunded
discount rate, percent of FTF with aid, competitor aid ratio, and percent of the institution’s aid
that was unfunded. These results seem to contradict the inverse relationship between changes in
net price and student’s enrollment decisions (Curs & Singell, 2010; Leslie & Brinkman, 1987;
Heller, 1997). However, researchers have noted that the association between aid and elasticity is
mediated by many factors including student income and academic ability (Buss et al., 2004).
Because this study analyzed institutional level data, these student level variances could have
been masked. The lack of significant differences among the elasticity groups could also be an
indication that public institutions during this timeframe did not effectively match their tuition
discounting policies with their students’ net tuition elasticity. If institutions merely benchmarked
discount rates and aid policy against competitors or against institution historical trends, then the
similarities in variables among the elasticity groups reflects missed opportunities to optimize aid
according to institutional net tuition elasticity.
These findings offer a departure from prior research which simply identifies a point of
diminishing returns for tuition discount rates (Behaunek, 2015; Hillman, 2012; Lord, 2018).
While there may indeed be a point of diminishing returns, the fact that there are no significant
differences in mean ranks of discount rates between those institutions losing net tuition revenue,
gaining net tuition revenue and with inelastic net tuition revenue indicates that the discount rate
in itself is not the sole factor in determining whether an institution will gain or lose net tuition
revenue. The similarities in discount rates, percent of FTF with aid, competitor aid ratio, and
percent of institutional aid unfunded among the elasticity groups indicates that a given tuition
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discount rate may successfully lead to increased net tuition revenue at one institution, while
leading to decreased revenue or having no impact at another institution.
Enrollment. Results showed that institutions with elasticity and increasing revenue had
the highest enrollment both at the institution level and for first time freshmen, which was
significantly different than for institutions with elasticity and decreasing revenue, and for
inelastic institutions. This supports Breneman’s (1994) microeconomic theory, in which
institutions optimize the demand curve facing their institutions. Those with higher enrollments
are able to increase net tuition revenue through the higher demand. The implication for elasticdecreasing institutions is that they are over-extending their discounts based on the demand curve
for their institutions, while inelastic institutions that also have smaller enrollments are adjusting
net tuition prices with no significant impact on revenue.
In terms of nonresident enrollment, institutions with elasticity and increasing net tuition
revenue had the highest percent of nonresident students enrolled, which was significantly higher
than institutions with inelastic net tuition rates. This result supports findings that nonresident
students in general have higher price elasticities than resident students (Curs & Signell, 2002;
Noorbakhsh & Culp, 2002). It is also indicative of institutional strategy to increase net tuition
revenue through enrolling more nonresident students who pay higher prices (Jacquette & Curs,
2015).
Price. With respect to institution pricing, there were significant differences found
between elastic-increasing and inelastic institutions for resident and nonresident price, and
differences between elastic-increasing and elastic-decreasing institutions for resident price only.
Elastic-increasing institutions had significantly higher prices and higher in-state competitor price
ratios, which may suggest that institutions that charge lower prices may not have enough
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discretionary revenue to adequately fund discounting. This is supported by Browning’s (2011)
findings that financially stable institutions are able to leverage elasticity for increased revenue.
The large number of inelastic institutions with lower resident and nonresident prices indicates
that overall, public institutions during this timeframe were not generating substantial net tuition
revenue increases through increases in sticker price.
Institution Characteristics. Looking at the results of comparisons of US News Rankings
and ACT scores provides insight into the institution reputation and academic quality. For these
variables, there were significant differences between institutions with elastic-increasing net
tuition revenue and elastic-decreasing net tuition revenue. Those with decreasing net tuition
revenue tended to have higher (worse) US News Rankings, and lower average ACT scores.
Discounts offered to students at these institutions may not be enough to entice enrollment. In
addition, there were differences between elastic-increasing and inelastic institutions with respect
to US News Rank, where elastic-increasing had the lowest (best) ranks. This supports O’Connell
and Perkins (2003) who found that for some institutions, reputation has more of an impact on
enrollment than price. It is also consistent with research that shows that more selective
institutions can use institutional aid to entice high ability students to enroll (Browning, 2011).
There were also significant differences among the elasticity groups in terms of Carnegie
class. Overall, institutions with elastic and increasing net tuition had Carnegie rankings that
skewed toward the doctoral high research and doctoral very high research institutions. This
contradicts Lord’s (2018) finding for private institutions, where Baccalaureate institutions were
better able to leverage tuition discounts for net tuition revenue. More research into the
similarities between students who attend public doctoral institutions and private baccalaureate
institutions is needed to understand whether this is a truly contradictory finding.
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Student Characteristics. The results for student financial characteristics point to
significant differences in percent Pell, and percent in the second- and third-income quintiles
between institutions with elastic-increasing net tuition revenue and elastic-decreasing and
inelastic net tuition revenue. Pell students are more heavily represented in the elastic-decreasing
institutions, and less frequently found in elastic-increasing institutions. The lack of significant
differences between percentage of Pell students at elastic-increasing and inelastic institutions
suggests that the elastic-increasing institutions are using discounts to shape their class rather than
to enroll significantly more low-income students. The student living arrangement variables also
point to students living with family at lower percentages in institutions with elastic-increasing
rates. These findings support other researchers who found that students with higher need were
generally more price responsive and had more elastic tuition rates (Curs & Singell, 2010;
Hemsley-Brown & Oplatka, 2013; Paulsen, 1990).
State Appropriations. Results showed that institutions with elasticity and increasing
revenue had the highest average state appropriations, which was significantly different than for
institutions with elasticity and decreasing revenue. Institutions with lower state appropriations
may be relying more heavily on tuition as a revenue source yet returning a greater portion of that
revenue to students in the form of aid. Hillman (2012) explains that institutions with lower state
appropriations may have more incentive to generate revenue through tuition and fees, thus
resulting in a greater tendency to discount tuition by providing aid from the operating budget. In
contrast, those with higher state appropriations have to rely less on their operating budget when
funding tuition discounts.
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Implications and Recommendations for Practice
The findings of this study provide insight into the complex and interrelated factors that
lead to successful or unsuccessful tuition discounting strategies. As such, these findings can be
used to help inform institutional enrollment and aid strategies. Specifically, it is important for
individual institutions to have an awareness of their net price elasticity before embarking on a
tuition discounting endeavor (Leslie & Brinkman, 1987). Those institutions with more elastic
demand for net tuition have greater opportunity to leverage tuition discount rates in order to meet
enrollment and net tuition revenue goals, particularly for institutions with certain student,
institutional, and environmental characteristics. In contrast, those with an inelastic demand for
tuition may increase institutional aid but see no corresponding increases in net tuition revenue.
The general understanding that excessively high discount rates will lead to decreased net tuition
revenue still holds true. However, the results of this study suggest that the focus should not be on
a single point of diminishing returns, but rather on whether the combination of student,
institutional, and economic characteristics of an institution, and institution net tuition elasticity
favor or disfavor the use of tuition discounting as a revenue management strategy.
That said, any efforts to leverage tuition discounts should be cognizant of implications for
diminishing net tuition revenue. Research on tuition discounting shows that many private
institutions are experiencing declines in net tuition revenue and the results of this study support
that the proportion of public institutions with relatively high discount rates (above 30%) has been
steadily growing (NACUBO, 2019). Even though the intent of this study was not to identify the
point of diminishing returns for tuition the unfunded discount rate, it is still clear that tuition
discounting is not a guaranteed way to increase net tuition revenue. With 10% of institutions
losing net tuition revenue in years where they increased unfunded discount rates, and 76% of
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institutions with elasticity rates indicating that a change in net price would not result in a change
in enrollment and revenue, institutions should be particularly cautious about joining the
institutional aid race. As such, it is important for institutional leaders to take note of the
following implications:
Firstly, Master’s Medium, Master’s Small, and Baccalaureate Diverse institutions tend to
have elastic tuition rates but decreasing net tuition revenue, which means their strategies need to
be nuanced to other institution and student factors of net tuition revenue. Doctoral Very High and
Doctoral High Research institutions represent the largest proportion of institutions with elastic
and increasing net tuition rates, suggesting that manipulating revenue through discounting is
generally more successful at those schools, which typically have higher enrollments, and higher
tuition prices.
Secondly, those institutions with more low-income students need to be particularly
careful in monitoring discount rates. Low-income students tend to be more responsive to changes
in net price (Davis, 2003; Baum & Lapovsky, 2006, Hillman, 2010), which could be favorable
for institutions trying to entice more low-income students to enroll. However, successful tuition
discounting for revenue management requires a large group of students who are unresponsive to
changes in price so that the institution can increase net tuition revenue have students willing to
pay the higher price (Curs & Singell, 2010). Thus, institutions should endeavor to have a balance
of low-income and higher-income students in order to successfully use tuition discounting to
increase net tuition revenue.
Thirdly, administrators setting tuition discounting policy should consider their student’s
willingness to pay. Institutions with better US News Rankings, Carnegie classes, and test scores
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may be able to generate more tuition revenue with lower discounts because of students’
willingness to pay for reputation and institutional quality (McPherson & Schapiro, 1998).
Finally, institutions need to be cognizant of how their overall tuition discounting strategy
intersects with revenue sources other than tuition and fees. Institutions with the highest state
appropriations tend to be the most successful at leveraging aid to increase net tuition revenue,
suggesting that high state subsidization allows institutions the discretion to allocate more tuition
revenue back to institutional aid.
While these implications are helpful in a generic sense, Chief Financial Officers and
enrollment managers need more precise instrument for evaluating how their specific student,
institutional, and environmental characteristics impact net tuition revenue. McMillen et al.
(2007) suggested that institutions should have different pricing strategies depending upon their
own students’ price responsiveness. Therefore, as part of crafting a tuition discounting strategy
institutions should develop an econometric model comprised of the student, institutional, and
economic determinants of net tuition revenue that differ between higher education institutions
that successfully increase net tuition revenue through tuition discounts compared to those that
did not. The model should include the academic and financial characteristics of first-time
freshmen, the reputation and price competitiveness of the institution, and the availability of nontuition revenue in the form of state appropriations. Combining these variables into an institution
specific predictive model will allow institutions to analyze potential impacts to student
enrollment and net tuition revenue, thus enabling the institution to determine the optimal amount
of aid to optimize revenue.
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Future research
This study presents results that add to the understanding of how student, institutional, and
economic determinants impact net tuition revenue of institutions as they leverage tuition
discounts. While the key factors from student choice theory were considered, all variables were
aggregated at the institution level, which could mask very important student-level responsiveness
to institutional aid. Combining the institutional perspective with congruent research at the
student level would increase the breadth of understanding on student-level determinants of net
tuition revenue. A national-level analysis might be possible by using national datasets such as the
National Student Postsecondary Aid Study.
This study was focused on manipulating net price to generate net tuition revenue.
However, another principal use of tuition discounting is to shape the class of students enrolling,
by enticing students with desired characteristics to enroll with discounted prices. A similar PLS
regression model could be developed using dependent variables related to student characteristics,
such as academic ability or income level. Indeed, PLS is capable of modeling and analyzing
several Y variables together, particularly when they are correlated (Wold, 1995), and it would be
interesting to see the factors that predict both aid and student characteristics simultaneously.
The aim of this study was to examine the determinants of net tuition revenue grounded in
key theories related to student choice and macroeconomics. However, the ultimate responsibility
for crafting a tuition discounting strategy rests with very human administrators, who bring an
entirely different set of constructs to the table. Research exploring the perceptions, beliefs,
decision processes, and goals of administrators who set tuition discounting strategies would be
beneficial in advancing understanding of tuition discounting strategies. In addition, many
institutions outsource much of their strategic enrollment processes to private firms such as the
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Education Advisory Board and Ruffalo Noel-Loevitz. It is worth exploring the role that these
firms play in molding the tuition discounting strategies of public institutions, and in optimizing
net tuition revenue.
Because this research was grounded in student choice theory, it focused only on the
determinants of net tuition revenue for first time freshmen. This made it difficult to confirm the
findings of Hillman (2012), who evaluated tuition discounting in public institutions at the
institution level. More understanding is needed on the determinants of net tuition revenue for all
student levels at public institutions, including first time transfers, continuing students, and
graduate students.
Additionally, given the increased importance and prevalence in online learning, it is
worth exploring the impact of online delivery formats on net tuition revenue as compared to
traditional face-to-face delivery formats. Students in online education programs have a different
willingness to pay compared to face-to-face students (Manley et al., 2019), but as online
education continues to grow there may be increasing trends and opportunities in tuition
discounting for online students.
Finally, no dissertation written in during the Covid-19 pandemic would be complete
without a consideration of how the pandemic is likely to shape the topic at hand. In this case,
there is no doubt that the pandemic will have an impact on public higher education tuition and
fee revenues. Institutions who had begun to see a resurgence in state appropriations after the
recession of 2008 may re-experience cuts in state subsidies due to uncertainties in state budgets.
States who are struggling from lost income tax and sales revenue and increased costs due to the
pandemic may once again balance the budget by cutting funding for higher education (Delaney
and Doyle, 2011). In addition, as Clemens and Veuger (2020) point out, not only are public
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institutions at risk of losing state appropriations, but declines are also evident in reduced
revenues for dining, housing, and total enrollments, as well as shifting enrollments towards instate students. Faced with the simultaneous loss of state appropriation revenue and tuition
revenue, it will be more important than ever for institutions to carefully consider the implications
of tuition discounting in the pandemic and post-pandemic era. More research will be needed in
how student attitudes towards paying for online tuition, as well as their ability to pay for tuition
and fees has changed after the pandemic. In particular, Montacute (2020) notes that without
intentional intervention, the pandemic is likely to exacerbate social inequality, which reinforces
the need for more research into how need-based tuition discounts can be leveraged for both
student access and net tuition revenue.
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